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To the friendly Readers, and namely, 
to ſuch as be well- willers to the 
CU athematicks. 


He Arts Mathematicall (gentle Rea- 

der) in regard of their antiquity and 

excellenc (may be c mpated with 
1° l . 

any other of the liberall Sciences 

whatfoever, For Seth, ho lived in 


taught, being called for their excellency Mathe mata that is, 
Sciences meet to be learned. Theſe be Arithmetibæ, Geometry 
and Afronomy, from which this Art of Dialling taketh his be- 
ginning :a knowledg alſo ancient and neceſſary, and there» 
fore practifed by Princes and famous men of former Ages. 
The fir Diall that hiſtories remember, is Lib. 2. chap. 20. of 
the Kings in the holy Scripture, where the Lord turned the 
Sunne back 10. degrees for Hezekias fake, whereby it had 
gone downin the Diall of Ahax. This Ahaz was king of 
Ieruſalem, and reigned inthe 3200. yeere after the creation 
of the World, and in the ficſt Olimpiade ofthe Grecians, 
Altet ward, as Plinie writech, Anaximenes Mileſius the ſchol. 

ler of Anaximander, firſt found out the reaſon and propor- 

tion of fhadowes amongſt the Lacedemonians, and there 

taught the Art of Dialling, who lived 200. yeere after the 


raigne of Abaz, and was a famous Philoſopher in Greece be. 


fore Platoes times as Déogencs Laertius reporteth. But ſome 
affitme that it was Anaximander himſelſe that found out this 
Art, and ſet forth the firſt Mappe of the Earth, 


Ae Hero- 


‘ae To the Reader. 
Lib ꝛ. Herodotus faith that the Grecians leamed this art, and the 
divifion of the day in 12 houres, of the Cheldeans. Diodorus 
writech that one Hyperion firſt obſerved the houres. But if 
wee may beleeve Mascrobius, it ſeemeth that this Science 
; eame from the Egyptians forthey called the Sun Horus which 
dhe by his motion limitech to each houre his appointed time. 
Lib. 9. Vitruviut rehearſeth ſundiy inventors of this art of Dial- 
ling, as Beroſus the Caldean, Ariſtarchus, Samius, Eudorus 
Theodoſus with others Who were renown d, and lived ma- 
ny yeeres before the birch of Chrift, I need not here remem. 
Plutarch. in ber Architas Tarentinus, who by art made A Dove of wood 
Marcel. to fly in the ayre: neither Archimedes, who defended Syra- 
cuſa againſt Marcellus, and affirmed that if he had a place to 
ſtand on, he would move the carth with his engines: both 
of them no doubt skilful in this Science, 5 
It was long after the invention that this Art was known in 
Rome: for in the Ta. tables was only mentioned the rifing and 
fetting of the Sun, and after certain yeeres the mid day was 
added. Then in the firſt Punibę war the Romanes obtaining 
victory, there was a Diall brought forth among other ſpoyles 
out of Sicily. But in proceſſe of time they began to be more 
common in Rome: for 100 yeeres before Ciceroes time, tze 
paraſite ina Commedy, being hungry ſpake againſt the mul- 
titude of Clocks and Dialls which were then in the City, 
Optaut ut ſuus cuique venter ſit horologium. te 
Eib.36.0.10,- Plinie alſo telleth of a Diall placed in the field of Flora at 
Rome, which by the {pace of 30 yeeres had not ageeed with 
the Sun; & che reafon was as he thought, becauſe that either 
che dun had taken a ne] courſe, or elle the earth was flipped 
from his Centre, wherein at the firſt it ftood, er the ſtile was 
puta wry by the ſhaking of the city. Since which times 
learning (preading it ſelfe into divers parts of the world, this 
Art ha ch beene amongſt the reſt in great account. 
Concerning the profit of this A rt daily experience teach- 
eth, how needfull it is in a well ordered Common- wealth, 
ſeeing nothing can be done in due and convenient ſeaſon, 
where this Science is neglected :for the diviſion of the day 


into 
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To the Reader. 


into certain parts or houres (Which this Art teacheth ) doth 
limit and allot to each action his due time. This Arc being 
then fo ancient, and the uſe fo neceſſary, I truſt none will 
thinke this labour firper uous, unleſſe ckey be rude without 
civility, or ſuch as have alwayes at handa Diall of natures 
framing of whom this ver! feemeth to be made: 
Si tuus ad ſolem ſtatuatuo naſus hianti 
Ore, bene oftemdas dentiias hora quota eſt. 

Many have promifed (but none as yee performed ) to 
write of this Science in our Eugliſh tongue, which had been 
publifhed in other Languages, as D. Record long fines, M. 
Digs, M. Blagrave with other, who if they would t:ke the 
paines, I know could doe it with great commendation 

Divers have written hereof inthe Latine tongue, as Mun 
ſter, Schonerns, Orontsus, Witekendus, Clavius and others: 
yet every one differing from other in precept. Some teach 
the making of Dialls by the helpe of the Globe, as Gemma 
Frifius fome by the Aſtrolabe, asthe fame Gemma Frifins 
and M. Blagr. which inſtruments every man have not. 
Some ule the rable of Sines and Arithmeticł, as Witekendns, 
which way as moft plain &eaſie, is obſerved inthis booke, 
though in fome kindes for want Of triall Witckenaus deceived 
himfelfe. Munſter uſeth a Reéiificatory with acircle, which 
is unfit for {mall plats, and faileth in greater, without great 
heede. Schoner wandreth in a wilderneſſe of lines, that a 
man knowes not where to begin, or when to end. Vimer 
hath not the Delineation ofall kindes. 

Otherſome obſerve the rules of Geometricall proportion 
which order alſo we thought to have obſeryed in all kindes, as 
we have done in ch South & “orch erect declining, but that 
fundry precepts ofthe fame thing would have bred tediouſ- 
nes and trouble to the learner, and the cutting of the Figures 
‘would have bin very chargeable. By meanes whereof we con- 
reated our felves with chis one w y here fer downe,not donb- 
ting, bat that every one with ſwall paines may attaine to the 
making of all kindes of Dials in this booke expreſſed. As for a 

great part of them, every Artificer may ealily underſtand. 
3 Onely 


Morus, 


To the Reader. 


Onely thus much I advertiſe the unlearned, that they muſt 
acquaint themſelves with ſome few Mathematicall principles, 
as to know what the Elevation of the Pole meancth, how a 
{quire line is to bee drawn, and ſuch like, which (if they 
want a teacher) they may fufficiently learn by themſelves 
out of Records Caſtle, his pathway and ground of Artes, 
publiſhed in the Engliſh tongue: for theſe tearmes could 
not be avoided, neither plainely defctibed without much 
tediouſneſſe. 

Wee have here added alſo Examples and Figures to every 
kinde, that ſo the preceptsmight appeare mots plaige and 
eafie : ſo that there is no plain plat or wall,howfoeverit ftan- 
deth, or be placed eicher Declining, Reclining or Incliniug 
but by the helpe ofthis booke you may draw a Diall upon 
it. 

If any man complaine of obſcurity, hee mult know, that 
18 80 gue pulchra, and yet {mall paines overcommeth 
Au. 

4 The making of the Horologicall Cylindre, and the Riag 
with ſome other inſtruments, we have piefently omitted, 
partly for their curioGty in cutting and deliseation, and 
partly becauſe (if occafion ferve ) we will entreat of thefe 
kindes of Horologicall inſtruments by themſelves, toge- 
ther with the making of all kindes of plaine Dialls in this 
booke, prefcribed by the way of Geometricall proportion. 
Inthe meane while(gentle Reader) committing 

this booke to thy favourable acceptation, - 

¢ and thy felfeto the protection of 
the Almighty, Iend. 


THOMAS FAL E. 


To my loving kinfman Tho. Osborne. 


lis Book, which fevenyeers ſince was iu a 
= ie] mamner perfected( as you know dot h now upõ 
Et eccaſion preſent it fe ſe to the view of 
Saas the worldiwhercin you have take ſuch pains 
KX] © or the triall ofeach example, that I thin 
one can finde any gi eat fault, but ſuch as 
ae feefarr into other ment faulis, & forget 
ghesr owne. Kor after we foliad (ome preceptsin Mitekindus to 
be ſalſe, we were enforced totry and cxamine with great care 


- gach figure and example inthe Fun, And therefore sf any receive 


hene fit h this our trial, I would you [hould have your due praiſe 
you deſerv. have altered fome few things, added the making 
of the South & North &rect declining Dials,by the way of Geo- 
metrical proportion: becauſe thoſe Kindes be moſt in aſe, and f 
would the learner (vould have his choiſe of the eaſieſt way. 

The graver of the Figures was one M. Iod. Hondius who bath 

emed hiniſelſe anexcellent workeman in the great Globes fet 


forth by M. Mullineux, and the Maps of England for M. Cam- 


dens booke: and whether be hath performed like diligence in 
thefe [referr it to your (elf toiudge. If any be deſirous to haue 
the inftaument mentioned in the beginning of this booke, for the 
tryallof plats, I hope you will helpe them toit: for being of your | 
owne in dention, ] know none fo fit as your felfeto makeit son 
» hich inſtrument alfo,it were convenient to draw the quadrant 
Horologicall that fost might ſer ve for divers ales. } 


_ Ttruft you wil not be offended,in that I leave under our names 
this mal monument unto the world, at a/peaking witneſſe of ony 


thank{ull hearts to this our Country, and a teſtimony of our af 


feltion towards the Arts Mathematicall. Thus befeeching the 
Zora (ho hath endued you with extraordinary knoledgein all 
Mannall Sciences Ito finifo that good worke of bis heavenly 
grace already begun in you,to his glory and your ownecomfort £ 


babe my leave. Commend me many times to pour ſelfe, and ali 


dur 290d friends. From London, Ianuary. 3. 1593. 3 


Yours aſſuredly, Ze Eg 


Advertifemens to 
the Reader. 


r Ore alwaies that in every Diallihe one end of the Stile 

muft bee placed directly towards the North Pole, 
and the other end towards the South Pole: for about theſe 
two ſtarres the whole heavens are moved, they remaining 
immoveahle. The Noreh Pole is a ftarre in the North part 
ofthe heaven, being raiſed above the earth or our Horizon 
52. d. And this changeth his height, if you goe North ward or 
Southward one degree in 60. miles: but Ealtward or Wefts 
ward it altereth not. The elevation of the Pole is the height 
of this Star above the earth. 

Obſerve alſo, that the Subftileis the line or place over which 
the Stile or Gnomon in your Dall directly hangeth. The 
fpace betweent Stile and Subflile is the jult height 
chereof. 

One line cutteth another ſquite wiſe, when they make right 
and equall angles. 

The Contingent or touch line, is that which is drawne by 
any point of another line or circle, fo that it toucheth the 
fane sand this line commonly in all Dialls isdrawa ſquire- 
wife to the subftile, : 

A quadrant is the forth part of circle. 

The Meridian and twelvea clock lige are all one. 

Icalltheſe lines parallell,which are every where of like di- 
gance one from another :example whereof you may fee in 
the Eaſt and Weft diall, where all the houre lines be parallel. 

You may make all kindsof plaine Diallsupon one ftone 5 
if you prepare it firft to be ſquare like a Dye, and then take 
off che eight corners, and all the fharpe fides, fo fhall you have 
25. plaine plats beſides the bafe, or foote whereon yout Dial 
muſt ſtand 

If any be deſitous to have this inſtrument ready made, let 
him enquire at the Printers, and he {hali heare of chem. 


THE 


The making ofan Inſtrument to 
a finde out the fituation of any plat er, 
Diall, and to place them al- 


ready prepared. 
Cn Af. I. 


N Dyaſmuch as it is necelſary be- 
Aye forepoucan diam any Dial, to 
know how pour plat is already o2 
prop wig ye afterward ta be placed it 
N hall be expedient to ſbew the 

making and uſe ok an Anurumẽt 

OY ~wbherebp pou map examine and 

trp all plaine plats. and place all 
dialls being ready made and pꝛe⸗ 


Ppotive thereof an half circle of Pearetree, Malnut⸗ 
tree, Box oz any other cloſe grained anv ſolid woos beeing 
well ſeaſon er, ſo that the alteration of the weather at any 
time may not make is change krom the firſt proportion ther⸗ 
of. Let it be perfectly tren on both fides ok an ev n tl ick⸗ 
nelle. halle oꝛ hlee Queriers of an inch thick oꝛ moze ik ou 
will, and fir oz eight inches broad as pou thinke god The 
edge oz ſide A. B. muſt be very right. Then daw the Line 
C. D. three quarters of an inch equalip diſtant kt om the fe 
A. B place one foot of pour compalſes i ithe centre E. which 
is the midſt of the line C. D. and with the other dꝛaw balfe a 
circle from C. to A. divide it into two equall parts 02 qua⸗ 

3 B dꝛants 


The Artof Dialling. 

dꝛante andlaping pour ruler upon the centre E. and upon 
this Oi viſton draw the line E. E. this done, divide each ol 
theſequadzants into 90 equail degrees of parts, which vou 
map thus dor: Firſt dibibeeatch okthem into 3 equal parts. 
and every of thele into thꝛee other parts, ſo Hall pou habe 9 
dibiſiong in either quadzant thereof very ane ſhall repre⸗ 
lent ten degrees. Againe, part every one of thele into 2. and 
each of thole into five( it xou can.) and ſo is eachquadzant 
divided into go degrees. N 

Modo ber, it were netelſary ttpbur inſtrum ent were 
large enough to part each degree into Go minutes o2 at tłe 
leaſti nto 3. whereok each part map containe 20 minutes 
This done, kaſten a thꝛead well waxed in the centre E. with 
2 1 of lead on the end, fo that it may mabe at kree 
bert. 5 
Vo map alle 


Cikvoumill)upon tbishine of the gucdrant 


bertoeene E.D.bratu the via, whole delineationts kaughtin 
the 28 Crapter. > Pa | 


aw 


The Art of Dialling: 


wa 


MW he former ſide of pour Angrument thus Anithed let the 
other be altogether like unto it, except that in Bead of the 
thread with the plummet von muſt habe a plumbrule mare 
in this manner. 1 71 12 

0 43 2 Prepare 


The Artof Dialling, 


Prepire a piece of very gaod weod,-tepitpertedipon n 
bath 225 to an cquall tbickneſle let it be about haf ani 
thick, and twice ſo bꝛoad as the ſpate betwerne the line C. 
of pour inſtrument and 5 edge K. B qu the midi thereol dꝛas 
the vight line G.H and placing one foot of pour compalles 
in the poynt G. with the other make a halfe circle accoꝛding 
totbe bꝛeadth of the rule whereby pou may eut the en?) 
round, make the other end wich a ſharpe polut right in the 
end of the line G. . as pou may fee in this igure... 


Let the dittance betweene the point G. and the end oe 
fo much as is the ſemidiameter ofthequaniantmake by & 
& hole ſo great, that a plummet ok lead häging by a thread 
krom the ih arpe end, may move therein at liberty: Pake 
alfa znether round oz ſquare hoe, wherein you map place 
aneedie touched wich a Loadſtone, ag in the compalles e? 
bpalspou (ee. F inaly, make a litt e bole in the point oꝛcen- 
t e G. and witha bꝛondheade) walle of bzaſſe fatten it upon 
the centre E. st pour inſtrument, fo as it may mobe and 
te tire Which wap pau will, and then pour Jullrument is l 
niſbed. A 
Note that you may make pour Juſtrument in a koꝛme ofa 
qua zangle rizbt ang ed, as Witekmdus feacheth, cuttin 
a round furrow without the circle and degrees made, loꝛ 
plummet to hang at liberty in: fo Hail you neede but one fing 
al pont inffrument to uſe with a tom pate of wecble touched 
wich the Loedttone fog ehe declinations. Pat the foume ak 
the. orber, whole making we hake taught, leeweth Raze ck: 
modisus, b chop the Figure. e 


The 


The Att of Dialling- 


xs 


r The uſe of this inſrument. C nap. 3. 


＋ eule okchis inltrument is in examining and placing 
1 the plat oz dial. In immo beable plats, to knot — 
* 2 ne 


The Art6f Dialling. 
they ſtand. as if you would make a Oiall upon a wal, firk 
you muſt underſtans whether the wall be ered oꝛ elſe re⸗ 
cline oꝛ incl ine:then whether ie be direct Cal, Meſt, Moth 
62 South, oz elſe decline, which you cannot know witbone 
the helpe okthis Aullrument. Againe, in mo beable plats 
foꝛ the placing ok them, as ik you habe made a South viall 
02 any other kinde, by this Inſtrument yon ſhall eaſily and 
perfectly place them. Ne 


The tryall ofs plat for a Horizontal Dial. | 


15 pour plat ſeeme to tye plaine making no angle with 5 
Pozizon, let the fine op Diameter A.Br ofpour Indiru⸗ 
ment upon it and ered the plumbzule right up betwe ne the 
two quadzants pꝛeciſely ober che line E. F. then itede lhre 
with the plummet hanging at liberty fall directly upon hig 
line G. H. which way ſoe ver pou turne pour Inſtrument, 
ſuch a plat is ſaid to make na angle with a Dozisans and 
therefoze the dioll which is made upon it, is called a 85 
zontall diall. In like manner map pow place this kinde of nis 
all being ready made prrallel to the Bozizon, and bythe 
helpe of the needle direct the ſtile towards the Rozth pole, 


The try ing of plats for Ere Dire®,Souith North, | 
Eaſt and Weſt Dialss. f 


V Hethe plat ſlãdeth upꝛigbt, it maketha right Ke 
gle with the Hozizon and is called Exec, whereof 
(ome bebold one pꝛintiple part ok the woꝛ d directly as the 
South, Moꝛth, Calt, o &eſt:other decline asthe South 
and Most, toward the Caſt oz Met, ot which kinds here⸗ 
alter. 44 
Le cratnine an Cred plat apply the ſide 62 diameter A. 
B. of pour Auſtrument unta it, the thꝛead with the plummet 
on the lozelide hanging at lhert y, Al the thread kallupog ß 
line E. C. F. D. the plat is Eren, e nig en te ade 


„ 


The At of Dialing. 4 


Mis done. app'pthe laid line o2 diameter A. B. to b plat 
pour Jnſirument being placed equa ly diſtant to tht Hozi⸗ 
son, and the plumbrule upon the line E. I. ehen ifthe nei dle 
ſtand dire n ly oper his car act r the end touched with the 
ALpanttone being next to the plat, that pat is cal ed a South 
Cree Direc. 

Far the nopth all the fopelaid things are to be confiveres 
except oniy that the end ok the nerdle touched wich the 
loadſtone is fartheſt from the p'at. 

Theſe things knawne, pou may cali find out the Eaſt 
and Weſt Crea Wired; ik either pow have a ine dran 
ſquirewiſe tothe caracer ok the ueedle. oz elfe ik you piace 
the piumbrule over the line E. C. oꝛ E. DPD. 

And here note tha the Cet and Melt are not ſaid to 
decline, becauſe thadeclination is accountes fromthe teuty 
and Mozth:to the direct Ealt and Wick pants. 


> The examining of plats for Dedlining 


Dial ls. 


Au. ſuch plats as behold not ſome pꝛincipall part of tke 
wozld diredip, are ca led Declining. Che quantity af 
their detlination is found out thus. 

Apply the diameter A. B. ot pour Inſtrument to the plat 
remembring to hold it out equallp diſtant from the Hoꝛtzõ. 
Then move the pumbrule uneill the needle ſtandeth right 
ober the caracter, and the point of the ruler which touch ech 


the degrees in the limb, thal) Hem how manp degrees and 
minutes it doth decline:either toward the eaſt ik the plumb⸗ 


| Buleipe in the quadzaut C. E. F. 02 tuward the mek, ik inthe 
| guadrait D. E. F. 


The trying of ſuch Plats as recline. 


** 


| 1 the plat ſtandeth not upright but maketh an abtruſe oꝛ 


unt angle with the Pozizon, it is ſaid to recline. The 


degrees 


The Art of Dialling, 


degrees ol the Nec ination are found out thus. 


Apply the Diameter 4. B. ol pour i ſtrument ot the plat — | 


fhe one end placed upward, the other doawuwardzthen move 
the pꝛumrulelthe threrd with p plummet having free courſe 
untill the tbread hang pꝛetiſely over the line G. H. ehen the 
poynt of che ruler hall (hem the degrees al Reclination. 


How inclining plats are tiyed 


Ut ikthe angle which the plat maketh with the hort 
30 be accute 02 harp. ther it Doth incline. The quantity 

of inclination is thus known. 
Appip the Diameter 4.8. of pour inſirument to the plat? 
the thiean with the piammet-of the former ſide hanging at 
libertp, and marke what degree aud minute the tyread Hall 
ctit,foz fo much is the taclination. in Oka, af 


The manner of trying thoſe plats which recline and decline, or 
incline as.d decline. 


~ 


F pour plat hail both recline and detline o: ineline and | 


decline: irſt (eeke out he reclination as hath been hel 
ed, and then the erliuation as in Cree Declining. 5 


The making of a horizontal or plaine lying Sun Dial. 13 


onA 3 


BLUSE! Mur pint being prepared mmosth amm pain 


1 . maw upon it twa ines asin che Ggute fol 


we 


ee lowing the one A. B. ehe other Dis kutting 

* chemicives (quiretetle. that is malting: righe 
J che angles in the point E. upon which make the 
quadzant of any cirele from the line E. C. tothe line E. A op | 


E. B. a b write at C. the th t D. the Doub at A. he 


Est, at Bithe West. And the line C. G which dere is the 


quadrant being divided lte go. degrees od parts, be wr | 
ion 


The Artof Dialling, + 
tion ok the Pole ſhall be arcounted in it (which in our eganis 
vie is 52. fl. rom C. to A. and ab the end ofthis number dꝛam 
a line kom the centre E. which ſhall be E. F. repꝛelenting 5 
Stile and Axtree o the woꝛld. Then dꝛam another line K. 
L.by C. oꝛ by Come other paint of the line C. D. ſquire⸗wiſe, 
ſolong as van can, which Wall be called the touch line. 02 
Line of Contingente. Chen mealuring with your Compatiey 
the leaſt diſtante of the point O. ann the line E. F. fo: 5 Stile. 
the one foot places in O. which is the point of inte ledtion, 
aud the other extended towärd E. where it Mail ch emte 
to divide oz be places in the line F. C. marke that pot: ¢ 
eztentre with the letter G. and dam with zur Compefi:s 
a halke circle upon this centre for the Cant ng tall circle, 
kram H. by C. to I. whole Diameter mut de equady diſtant 
to the line I. K chen dibive this half elccle inte 12 equay 
parts:this done lap a Ruler upon the contre C. and upon 


every marke oz divifion made iu che halke Eguatoz and 


where ibe Ruler hall touch che line ol Conti igence, there 
make markes op pricks by which pꝛicke s dꝛaw lines from E 
for the houres E. C. is the r2boure E. B. che 6 in the moze 
ning E. A. the s at evening the reit ꝓou may (ce in the Figure 

aus whereas in Summer che 4 ands in the mozning, and 
alſo the 7 aud Sat evening, Mall be necellarp in this kinde 
of Diall: prolong or draw the lines of 4 and 5 at evening, 


bepond the centre E. which (hall ew che houres ok 4 and 5 


in the mowing. And likewilethe 7 and 8 in che opting, 


dz the 7 and d at evening. 


Nou may obſerve an oper beth in tbele and in all otber 


-qtet dired Dialis bydividing the one halfe of tee Equatoꝛ 
Drawing boure lines foz che foxendone. and oblerbing the 
lame diſtance from the Meridian line, on tbe other five, for 
the akrernoone: koꝛ the line of the 12 houre tithe kozendone. 
is ok like diſtance krom the Peridian, that the 1 is in the af 
ternoone and the 10 as 2 and ſo ot the rer. 


ben pou would Beats oz make the ba'fe houres pou 


mult vivive-everp part ok the Eguatoꝛ inta 2 qua! parts, 
_ Sling the Amer and the 1 5 Contingence as pou linde in 
* e the 


' * ¥ 0 8989 
The Art ôf Dialling. 
the Drawing of the houre⸗line .. 

Anz this remember for the dꝛawing a: the hae houre⸗ : 
lines, notonelpinthiskinne, but alſo in al other kindes of n 
dialſs which afterward ſhall ola. 

The Stile mult heaves in the centre B. hanging dire i 
over the Meridian line E. C. with fo great an angle, as the 
lines C. E. F. make, declining from that on neither ſides. 

„Ebe equlnoctialcircle, the Duarant, the line ok the 
Stile and of Contingence nk be ligbtlo dꝛawne, vecaule . 
they ought to be put out againe, in that they ler be fons. ule. 
but for dzawing oktbe Olall. Andthis likewiſe remem⸗ 
ber in all other bindes of Dialls that the pꝛeparative oz 
pꝛicked lines mußt after tbe making ol the Oiall. be omitted 


7 


— 


4 


compaſles placed on the plat L utata 
Forth eee 


The Artof Dialling. 6 
The making of ſouth erect, direct Dial. 
4 CAB. 4. 
be making of this, is almost altoge⸗ 
5 V ther like unto other bekobje. Draw 
Abere alſo a line A. B. Para lel to the 
Hozizon out ofthe middeſt wherok, 
J letthe line C. D. perpendicular ta 
that be extended: and let the Qua⸗ 
dzant bee dzabone from A. to D. oz 
B. to D. parted into 90 degrees, as 
bekoze. Abeve C. let Zenith be wzitten, beneath D. Nadir; 
nigh unto B. che Cal, and by 4. the Melt. Tnthe Qua⸗ 
dzaͤnt aumber the Elevation of che Pole ( which in our er 
ample is 52. degrees) from A. toward D. And at the en) 


wr, — 


hereot diam from the centre C. che line C. E. repꝛeſenting 


the Stile: and by D. daw the line of Contingence I. K. 
ſqulrewile, as befoze. Then the leat diuance of the point o2 
inter ſection D. and che Stile being taken with your Com⸗ 
pallies extend them in the line D. Ce the one koote placed in 
D. ſet the other in F. toward C. and dꝛam by E. the Diameter 
ofthe halle circle of the Equatoꝛ equal diſtane to the line K. L. 


hieb mul be made upon the centre From S. by D. to H, and 


dibideit i to 12 equal parts, upon every one ol which and 5 


beatre 3 81 being placed, toberelocver it chall happen to 
touch the line ok contingence, there make merkes. Then 


kirom the centre C. bytheſe markes the houre⸗ ine mut be 


dawne, The line C. K. wall chew the 6 houre in the mozning 
. the 6 at evening, C. D. the 12 ¢c. The Stile muſt be 
placen oz fired in ehe centre C. hanging pꝛeciſely over the line 
ofthe 1a höure, with fo great a distance as che angle D. C. Eis. 
9270 kinds of Dial dach retstve and ſhew but 12. houres at 
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R 
N N Parallel to 
Dee ea Put it lau: te wile with ‘the ber⸗ 
as 3 ic Ave ö | 
1 


ie At A E C. write Tesith, K D. 


— a, ‘rene A. werd e io 
in aur example is 32 : 4 
Kater ofthis number A F. e the See 
Aktermard diam the line Centingence by C. 2 
and fake the Hontett diſtante with —— t 
Ns wet Cand the tile, placing ie one foot in the ae | 


— — 


The Art of Dialling. 3 


O extend the other toward E. in the line C. D.: making d 
Point oz prick G.: whereupon (as a centre) the fame wide 


neſſe of the compalles remaining, deſeribe the hall Eaua⸗ 
to) by C.ended with the Diameter. H. I. eguidiſtant to the 


line ok Contingence. hen pou habe dibided this halle 


circie of thé Equatoꝛ into twelbe equall parts, lay tbe ruler 
upon che centre S. and upon each diviſion of che Cquatoz 
and where it hall touch the Contingont line make markee 
This done dꝛam the lines for the houres, by tholſe marke. 
kromthe centre E. but thoſe veꝛy few. that is, ma nigh un⸗ 
to A. and two by B. but prolong and extend them beyond the 
centre E. ſo that their contraries may be made. fori this 
kinde of Dials there be but oneiy tenne houres profitable, 
that is, 4, 5. 6, J, 8, before noone, and 4.5.6, , 8, afternoones 
which Hew but onelp in the ſummer; rom the entring okthe 
Sunne into + untill {uch time it entreth 2. 

Che Stile mul be ſixed in the centre E. placed upward, 
directly over the line E. C, with ſo great an angle as I. E. 
C. is. Let the line C. D. bee placed upward. perpendicularly, 
but ſo, that it map not be almoſt ſeene, as afterward ſerving 
to no uſe, becauſe it is onelp a line preparative. 


‘ AMEE Vee Behold the figure. 
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The making ofthe Eaſt and Weft Erect Dialls. 
CAP. 6. 

If pou know the making of one of thele, pow 
g; map eaſily make them both, koz they be ve⸗ 
ry like, differing onelp in the naming of the 
5 boures, foz the oue containeth boures koz 
Ebbe kazenoone, and the other loz the afters 
mmnmnoone. 5 
Mou mut cherefoze on pour plat make the Qnadꝛant of a 
circle A. B. C. which may alterwerd be ealilp put out, as 
all 


The Rrt ol Dialing. 8 


all the other lines mull hee, except the Goure ines: ct the 
A. B. be Perpendicular B.C, Parallel to the Hozizon an; 


let the arke behod the Souch, which being di ided inte 
90. degrees, number therein the elevation of che pol: down⸗ 


ward krom A. toward C. by the end okthis number, an bp 


the centre B, dab a line ſo lo ig as pour pat wi! give pon 


leave, whole South end cha behold pꝛeciſelg the Equi⸗ 
noc iall circle. At which end dꝛab a citelt z wh fe Otamet ir 
a be almoſt the third part of the line. Chen dꝛaw a rotber, 

iameter, oz line in the Centre, ſauice-wile ta the other, 


which Mall ſhew the axtre of the wozld, and be the line fo2 


tbe 6. houre. Akterwardet the outwarg floes ofthe circle 
dꝛa two conti gent lines, one beneath the other abo ve, ſo 
that they may be Parall a to th middle line. Dibide esch 
uirter of the circle into ſir equal parts. Chen place the ru⸗ 
ler upon the centre, and each ok thole martzes oz parts, and 
where it toucheth the line ok contingence, there make marks 
inthem. Akterward dꝛaw ali ie bo thoſe two mirks which 
be next to the c. houre, in the Ines ok conti. gence, which 
map beegualip diſtant from the line okthe G. houre. 


In like manner doe with the telt; ſo that you may ha ve in 


. the Sat Diau. two aboxethe e, honre, the 4. and the 5. in 5 


* 4 


mozning, and under ie 7 8,9, 10, 11. Inthe Welt Dial 
likewile 7. and 8. in the eveniagabaut the 6. houre, and un⸗ 
der it 6 5 4,3. Neither of chem doe ſhewithe 12 bonre, 
becaule at that time the Sunne beames be parallel to the 
plat. | 

Fix tze Stile in the centre of the circle right up from the 
Plat, ſo long as the Semi diameter ofthe circle i: onelp 
chewing the houre with he very top oz end the reok. Pet it 
were m oze convenient to have it placed along over the line 
‘pithe c houre, being a plate of pron o2 ſome o ther metall, 
being lo bꝛoad as the Semiameter of the circle is. 


Behold the figures following. 
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he Artof Diall 


An Eaſt Diall Ered. 


The Artof Dialling. 


The weft Diall erect. 
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Mote that thele five kindes of Dial's before taught may be 


made upon a Tone cut (quare in ebe ſoꝛme of a dis. 
The making of a South Erect declining Diall, which 
may be placed on 100 upright wall what- 
ocver, 


CHAP. 7. 

el Declining Balis becanle the Stile doch 
nos hang dire alp ober the Meridian line, theres 
kene pow mud fir Ende aut and place the ub⸗ 
ile (which is che line ober which the Stile di⸗ 
vedtip hangerh) and linke wiſe the line or the Stile: which map 

be both eatilp and fpeevily perlozmed i this manner. 
Hee by peur Inframent 5 out the Deciina is 
fhe 


The Artof Dialling. 
che wall oz pat, wherenpon you would make a Dial which 
for exampie ſuppoſe I had loundto be 50 degrees. 


2 


Thereloꝛe draw the Dozizontall A. B. et the Meridian 
C. D. cut it ſquirewiſe in the point E. which may be in ans 
place of the line A. B. and let the line F. C. cut the Meridian 


{quire-wilein the point C. which vou may like wiſe take in 


what part of the Peridian pou thioke moſt convenient. Ap⸗ 


on the centre E. delcribe the Quadꝛant of a circle rom C.to 
A. ik the O eclination of your plat be weſtward, oz fram C to⸗ 


ward B. ff Eaſt: ward ( as in this examꝑ e it is) divide it into 
90. d. and number in it from C. toward B. the Ele vatton ok ß 
Equatoꝛ 38. degrees and laying pour Ruler upon the centre 


E. and upon the end ofthis number, dꝛaw the line E. H. 


Again, account in the Quadzant from C toward B. che vee | 
tlination of the plat being 50. degrees, and Draw the line ok 


Declination E. I. from E. to the end of this number. 


Then take pour Compalles, ſet one foote inthe point O. 
extend the other unto UH. (which is the interſection point ok 
the line of E. H. with the ine C. G.) and that lame wideneſſe 


remaining, place one foote iu the centre E and with the other 
marke the paint I. in the line E. I. and krom the point I. Nam 
the line! K. qutrewiſeta the Meridian E. C. placing K. at p 
interle ion it make h with E. C, 


Mozeober take with pour Compattes the Bua length of i 


the line . K. and placing one foot in C. turne the other toward 
P. and make the paint L. in the line C. F. dzaw the Subſtile 
from E by} Act the line of Contingence be dzamnelauire⸗ 
wiſe to the Subſtile in the point L. 
This done, lake the diſtance betweene the centre E. and 
the point K. and place it in this line of Continente from the 
poiit Lanta M. an) make the point M. that the line E. M. 
mi bemide krom E unite M. fo the Stile. a 
Meaſure with pour Compalles the leaſtdiſtance betweene 


che point L. and the Sti e, ald with the lame wideneſſe, one 
Foote remaining in L. turne the other toward E. and make 


the centre O. in the Subſti e upon which deſeribe che Equi⸗ 
_noctial 


nddiall circle. Then placing your Nuler upon O. being the 


centre of the egulnog all circle. and N. ( which istbe point 


of the interſegion of the Meridian Contingent) marking 
where it cutteth the circumkerence:foꝛ there vou muſt begin 
to dipide it into 24 equall parts, notwithſtanding thele 12 
ate onely in ule which are next the Contingent. 

Finally, place pour ruler upon the centre O. and upon 
the leverall diviſten points of the Equatoz, and where it 
koucheth the line of Contingence, make marke 8, by which 
from be cent e E. dꝛam the houre lines. 


Place the Serin ian perpendicularly upon the wall, the 


centre E. upwars rhe Stile pointing downewerd. Let the 
Stile ha gig dire over the Bubſttie making an angle 
equailto to E N.. I J. 


e 
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The Art of Dialling, 

| "The making of a North F rect Declining 

Diall, CAP., 8. 

aise Roath Erect declining Dial ditkereth 
from the South onelp herein, thatthe centre 
I. is to be placed downeward, the tile poin⸗ 
ting upward to the Mozth Pole. and that the 
Meridien veprelenteth the 12 houre at mide 
night and at noone. Wherefore ik the declination be toward 
the Eaſt you mud sccount the houre lines from that which 
is as it were the Mertdian foꝛthward, 1 2.3.4 5,6 fe. 
But ikit decline toward the Melt number them back⸗ 
ward, 11, To., 8 tc. omitting the fied 3 which are beloze 
Sunne riſing and after Sun ie letting in our Elevation. > | 
Let tte line E. D. be placed perpendicu arly upon the plat | 
and the file point upward toward the Nozth Bole. Com 
pare this Figure wich the fm. 
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The Art ol Dialing. 1 
Anetlier way to male a South Etect 
Declioing Dial, 


CHAP. 9. 


beit we babe platnelp and perle tly 
E pdheued the making of the South and 
e RNMoutb Eted Oeclining Dlails in the 
i two former Chapters; pet to fatistie 
pw ‘eva. themchat deitght in vartette; here is 
a a fo Declared another way, whereby pow 
may make them namip by the helpe of 
Arichmetick and the Table of Signes which is placed in 
the end ofthis booke fo? thts tatent. 

Tberefore the Ee vation ok tbe Pole being knowne,anp 
the Declination ok pour plat, by pour Inſtrument found 
BR eee 

Multiply the Signe ofthe Cemplement of the Ele vatid 
by the Sine of tte Complement of the Oeclination, divide 
the pꝛodu r bp the who e Sigre( which is a 1ocooo)anr pot 
hai habe a quotient Signe, whole Arke is the diſtance ol 
the Stile from the Subſtile, which diſtance keepe. 

Then take the Complement ok this diſtance, and the E⸗ 
lebation ofthe Pole, and multiply the Signe of the leſſer by 
the whole Signe, parting the proouct by the Signe ok the 
greater; the quotient Signe which ſhall come ofthis divt⸗ 
fion, Gall give pou an Arke whole Complement is the di⸗ 
fiance ot the ine of the Subſtile fromthe Meridian, which 
diſtance pou ſhall like wile keepe. Foꝛ better inſtructisn here 
in, canſiner the Example. 

Example of a South Diall Declining 45. d. Elevation 

batik ofp)-e Pole 52. l. 


* eit Jenter the Table of Signee, fo2 the Signe ok the 


Complement of the 5 with is 3 8. d and J fin 


11 


mihi 
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it to be 61366. Then J looke faz the Sign of the Comple⸗ 
ment ok he Declination, which is 45.4. 4 J find that to be 
707 lo. This done, I multiply the one by the other and the 
product is 4353 331860. which divide by the whole Sine 
being Lcocoo.twbereok commeth a quotient 435 33. Mlitb 
this quotient Sine J enter the Dable, and becaule J inde | 
not the juſt number, Atake that which is next ei her grea⸗ | 
ter oꝛ leſle unto it: (which vou mul alwapes remember es 
doe) ko ſo ſmall a difference maketh no alteration, there⸗ | 
fore A take in ſtead hereok 4 3523. whole Arke is 25.4. 48. | 
m. which is the diſtance okthe Stile from the Subſtile. 

Then A take the Complement of this diſtance, which is 
64. J. I 2. n. whole Sine is 9003 1. and the Elevation etege 
Pole 52. d. whole Sine is 78801. & multiplying the Dine 
ol the leſſer, (which is the Elevation of the Pole) by the | 
whole, Loo. the product is 7880100000, which Adi⸗ 
hive by the Sine ofthe greater, to wit, the Sine ofthe Com⸗ 
plement ofthe diſtance of the ile from the Sublkile, whole 
Dine is 9003 1, whereof commeth this Quotient 875 26 
whole Arke igo 1.4.5. n. The Complement of which Arke is 
28.0.5 5. n. being the diſtauce of the Subſtile from the Pe⸗ 
ridlã.Thele diſtances being thus kound out the dzawlug of. 
the Diall kolloweth. ee 

Firk, draw a line Parallel to the Hozizon A- B. gut of 
whole middle point C. dꝛaw the Meridian line ſquire⸗wile 
C. D. upon the centre C. make the Quadrant of a eit te be⸗ 
twee A. D. Here underſtand chat generally in all Kindes 
of Declining Dialls, ikthe declination be towards the Cal. 
vou mud dꝛam the Quadzant towards the well, (except in ß. 
South reclining declining, and the Mozth inclining derlining 
where the Contrary is pꝛelcribed.) Batik the declinakion be 
Mellward the Muabränk be naw Eallward hereby pon 
fall eaſily know on which Hoe pon ougbe alwapes todzaw 
the Quadzant and which wap the figures following dor de⸗ 
Decline, Pour Auadzant being made, digide it into 90 de. 
zrersmumber therein from f. en, 


| | The 
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> the villmice of the Subſtile kram the Meridian; which is 


25. J. 55. m. Dramet ſheendok this number the li ie C. E. 
fo the Subsite, Then krom E. towards A. account the di⸗ 
fiance ofthe Stile from te Subſtile, which is 25.4. 48. m. 
and at the end hereok, dꝛaw the line C. P. fo the file. Al⸗ 
ter ward by the point E. oꝛ in anp place of the Subſtile dꝛaw 
the Contingent G.H. fo ong as pou can ſquire⸗wiſe to 
tht Subſtile. Then take with pour Compalles the leaſt di⸗ 
a ce betweene E. and the Stile the one foot remaining in 
E. ant then the extended in the Subſtile toward C. place 
at the pꝛicke there made with the CTompalles J. upon which 
pꝛicke as a centre, the fame widenelle of your Compalleg 
remaining, dꝛaw a circle by E. which ail repꝛeleut the Ee 
guinoſtiall oz Equatoꝛ. Then lay the Ruler uyon the point 
J. and the interlection (whole marke is K. ) of the line of 
Contingence, and the line C. D. (whith is alwapes dꝛawne 
lothat it may cut the ether) an; where the Raler {a placed 
Wall touch the circle there make a marke, and there begin 
to divide it into 24 cquall parts: notwitbſtanding thole 12 
onely axe to be uled, which doe behold the Contingent line. 
Then lap the ner upo i the centre J. and the Contingent 
line by everp diviſion of the Equatoz, and where it that; 
touch the liue of Contingence, tere make markes, bythe 
which from the centre C. dꝛaw lines for the houres, ſo many 


As ſhall be neceſlarp. : 


Ehe line C. D. chall a mayes ſhew the 1 2. houre, whieh 
mul hang perpendicularly. Number the reſidue ok the lines 


in their place as they follow in oꝛder, 


The line A. B. in ſuch as do decline is unprofitable, except 


iĩt ſa chance that ſeme houre line taiech in it. 


Lee the line be kced in C. hanging directy over the Sub: 


re a ae great an angle, as E. C. F. is declining on neither 
de. 


|... date Diligentlp the making ofthis declining Diall, be 
cauſe in thoſe which follow, we meane not ts repeatethoſe 
chiags which have here beene taught. And this one kinde 


well 


The art of Dialling. 
well Krrotune all the other will leeme moſt calle, Foz better 
understanding hereol, behold the Figure. 


The making of anorth Erect declining Dial 
another way : 


CHAP. 10, 
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Let the line A. B. being paralell to the Poꝛzizon, cut C. 
D. ſquirewiſe placing E. at the interledtion. Draw the qua⸗ 
dꝛant from C. to B. divide it into 90. d. acrounting therein 
From C. toward B. the dillance ol the Subltite krom the line, 
Which is (as it were) the Meridian, which dillance is 28.0. 
55. m. At the end of this number trate the line E. F. fo; the 


Subitile. Then number from that line the prance ok the 


Subütle and the Stile, which is 25. 4, 48. m. towards B. 
Dꝛawlikewile at the end of this number the line ko the 
Stile E. &. This done let the line of Contingente bz dꝛalun 
ſauarewiſe by the point F. and then taking the leaſt diſtance 
betwerne the point F. and the Stile, extend the compalles in 
the line F. E. the one foot being placed in F. where the other 


hall divide the line, place che letter H. Aith the fame 


widenelle ofthe tompalles dꝛab upan the centre E. the E⸗ 
quatop, and where the ruler ſhall touch the lame being laid 
upon the centre H and the interſeclion of the Contingent 
line; and that which is (as it were )the Meridlan, begin ta 
divide it into 24. equall parts. K inich all things remai⸗ 
nine, ax in the Bouth erec declining⸗ onelp this ercepten, 
the Stile being fixed in che contre E. muſt be placed upteard, 
bebolding che Sublklle with fo great a diſtance o angles as 
the letters FE. S, poe chem. Che line C.D. being ap⸗ 
plyed to the plat perpendicularly, heweth as it were the 12 
boure at midnight: therefore account from that the houre⸗ 
lines, as bey follow in order 12, 3. which boures bate 


nao uſe in this kin de of Diall, kor our Clevation, but rom 
Let the line A. B. be parallel to the Bortson, being tight: 


Ip dawn, esthe other, pꝛeparatibe lines be, ſerbing after: 
ward to na uſe. 


NMote ikthe lat decline toward the Calf, as this figure 


voth it is fo; the foxcnanesand pou mul account che houre 
lines from chat which is (as it were) the Meridian fozward 
45 6 Kc. Ik it decline toward che Melt, account them back: 
ward 11,10,9 ag we papas 

| A 
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A north erect declining Diall. 
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The making of a Meridionall or South Reclining - 
nr direet Dialle 14813 eie 
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Guare II. 


a F the Reclination of the plat bee elle chen 
the complement of the Elevation of the 
Pole, adde this complement’ and the Re- 
el bo «| clination. of the plat together, and with 
n this number, as ik it were the Elevation of 
the Pole make a South ereett direct tall 
and it will be perfect and fit koz pour plat. 


Example 


TheArtofDialling: 44 


Example and delineation of a South Diall, 
reclining 25. d. 
M Ste the firſt line A. B. dꝛaw alfa another C.D. cuts 
ting the other with righe angles. Then adde the Com⸗ 
plement ok the elebation ok the Pole ( which is 25. J. to the rec 
clination ok the plat (which is 38.4.) and the totall ſumme 
ſhall be c 3.4. which number being in place ok the Elevation 
ofthe Pole, atcount it in the Quadzant krom Atowardes D. 
and at the end hereof, dꝛaw the liue F. fo; the Stile. Then 
make the line of Conkingence K. I. ſauarewile to the line C. 


D. Afterward take the leat diſtance with pour compaſles 
betweene the point &. and the Stile, with the widenell, the 


one koote extended toward Canakea point oꝛ prick E. by 


which point dꝛaw the line H. I. equidiſtant from A. 3. o; K. L. 


upon E. make a halte circle fri H by G. to l. which being di⸗ 
vided into 12. parts, finiſh the ret as the louth erect direct. 


ASouth Direct reclining 25. l. 


e e e 
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The Art of Dialling. 
R Ut ifthe Neclination be equall to the complement of 
the Pole, make pour Diail on this manner, like to the 
Eaſt and Meſt. hes 
Dra a line Paranel to the Morison A. B. ſo long as the 
plat will give pou leave, dibide it into J.equall parts, and 
with the lame wideneſle ofthe compafles tithe mish or ß 
line make a circle repꝛeſenting the Equator. Then dam 
two lines of Contingence by the circumberente of the circle 
eſquidiſtant from the iri K. B. Dipiue the Equator into 24 
equall parts. Finth the reſt like the Eaſt or Met dial 
extept in naming the houres, fo2 that which is in them the 
6, houre line, is here the 12. fc | Wed va 


A South Direct reclining 38.2, 


3 1 


Ba ik the Reclination of the plat be greater thẽ 5 om 
plement of the elevation of the Pole. ſubſtrace th: cõ⸗ 
plement of this Elevation out of the reclination, am that 
which remaineth hall ſer ve in ſtead ofthe Ele vation of ß 
Pole: with which Ele vation make pour Diall altogether 

like a Hoꝛiʒontall. which vou Mall find tt koꝛ your pla. 


Example of a South Diall, reclining 55. d. 
IK Wake the complement ok the Elebation tohich is 
28. d. out of the reclination of the plat which is 354. and 
there remain 17, wabieh number keepe foz the Elevatlon 


ol the Bole. “ 1 


The Are of Dialling. 15 


In Delineation of this Diall, draw a line Parallel to 


the Hoꝛtzon A. B. dꝛaw another C. D. making right angles 
with the line A. B. Chen make the quadzant from A. co D. 


which being divided into 95. degrees number in it, that, 
which is as it were the Elevation of the Pole, namely 17. 
degrees from D. towards A. Chen dꝛaw the line ol Contin⸗ 
gence K. L. in any point of the line C. D. ſquarewiſe. Take 


with pour compalles the leaſt diftance ok the peine G. and of 
tze Selle: extend them both in the line C. OD. Imeane, from 


G. toward C. make there a point marked with E. upon 
twhirh point oz centre with the fame wideneſle of che carts 
palles dꝛaw the Cquatey krom H. by G. to I. dibide it into 


12. equall parts c. 


c 
Finish that which remaineth in all refpects, like to the 
Woptrontall Diall, in naming the boures, daawing of the 
lines Axing of Che Stile c. fo2 in this kinde of Diall, the 
Stile mutt be fixed in the centrs C. ſtanding upward, with 
ſogreat an angle. as C. D. F. ix. 


Behold che Figure following: 


—— 
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The aeg ofa North Diall Redhing 
Direct. 


CM AP. 12. 


eee M theſe kindes, if the Reclinatton bo leſſe then 
the Elevation ofthe Pole, lubtract that from 
i this,and keepe the remainder for the Elevation 
BaD Wo okthe Pole: coding to which Elevation make 

a Moth Diall Erect Direct and it will be fit for pour plat. 

4 In which the houres about Moone are placed, being profitas 
a bie onely in Summer: an d not then, unleſle the Neclination 
* be greater then the diſtance of the eee tbe 
enit h. 


he Artof Dialling, 16 


Zenith. And the mone vour Diall reclineeh 5 ehe longer 
time it will Hew in Summer. 


1 Example ofa North Diall Reclining 45. degrees, 

| pans ak the Eleuation ofthe Pole (which wee ace 
count 52. d.) out ofthe Rec lination ok the plat, which is 

45. 4 and there remaine 7. d. which Mall bee in place of 
the Eleuationok the Pole. He 

Then for the dꝛawing of it, veforeta-the Moꝛth Erece 
Direct, becauſe their Delineation is like: remembzing ale 
wWaies to call that which remaineth, the Eleuation of the 
Pole: which in this example is but 7. d. In the figure fol⸗ 
lowing pou lee, that moſt part ok the houre lines be dꝛawne 
oppoſite from the Contingent, beyond the centre E. as pou 
| muff doe in any of this kinde, il you will haue the houres a⸗ 
bout noone. 


i 
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Example 
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Example of a North Diall Reclining 52. degrees. 


At ikthe reclination be equall with the Eleuation ofthe 

Pole: then deſcribe a circle vpon the centre E. diuide tt 
into 24. equall parts beginning the diuiſton at the 1 2. houre. 
Daw bp thoſe points, lines fo) the houres from the centre 
E. fo many as (hail be neceſlary: erecting the Stile (being 
ſome ſmall wper) in the tentre E. right by. This kinde ok 
Diall ſerueth only when the Sunne is in the Joh lignes, 
which be , V,, D, xs ſx. n 


A North Reclining Direct. 


Nou map, with the helpe of a ſmall bꝛaſſe gusdzänt and a 
needle placed conuentently.make this a poztable and fit Dis 
all foꝛ any Eleuation of the Pole. 


Againe, if the Reclination Mall exceede the Eleuation of 
the 


che Pole: adde the complement of the reclination to the Cs 
le vation, and with that number, as ik it were the Clevation 
ofthe Pole make yaur D tall a together like a Porizontall⸗ 
and it Mail be fit foꝛ pour plat. In which notwithſtanding 
in winter, verp few houres ſhew and thole about noo eꝛand 
pet not thele, un elle ite recli nation ſhall be greater, than 
the nigheſt bending ofthe Tropike W, krom the Zenith. 


Ezemple ofa North Diall reclining 80. . 
irſt, addethe complement of the recitnation of the plat 
which is 10, d. to the Elevation of the Pole 52. 4. and 
with the totall number 62. 4. as ił it were the Elevation ol 
the ole, make a oꝛiʒonrali Dial. as is ſhewed Chap. 3. 
Alwayes remember to gal tbe two numbers apoen toge⸗ 
ther, The Elebation ofthe Pole. | 8 


A North declining direct. 
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The making of an Eaſt and Weſt 
Dial reclni og. 


CAP. 13. . 


„ Irſt, multipip the Sine ok the e⸗ 
TE leration ofthe Pole, by the Sine 
olthe Veclnation ofthe plat, and 
S divide the product bp che whole 
Sine: whereof ſhall come a quo⸗ 
tient, whoſe arke is the diſtance of 
the Stile krom the Subſtilee. 
Compare the Complement of 

A this viſtance with the Complemtt 
ofthe Elevation of the Pole, andwhich pou Mall finn leag⸗ 
multiply the Sine thereof by the whole ine, parting the 
pꝛoduct by the Sine of the greater. Che quot ient thal yee d 
an Arke whofe Complement hall be the diſtauce ot the 
Subhile from the Meridian. : 14 


Exainple ofan Eaſt 3 Weft Diall, reclining” r | 


1 


— 
— 


mu tiplö the Site of the Elevation of the Pole 

5 5 ilar AN the Sine of the Recitnation vf the 
plat, which is 707 Lo. and the Bodug 557201 8710. IAdi-⸗ 
vide by 100000. the whale Sine eche gquotientt 355720 
the Arke whereok z 8.4 52. w. whichis the diſtante of the 

ſtile krom the Stilj e. 91 

[hen 3 sia 7 Complement ak chis diſtance which 
is 56.4.8. n. wich the Complement of che Elevation ofthe 
Doe, which is 38. l. and finding the Complement of the 
Elovatien to be least, multiply 61566. 1b Sine theres 
by the Whole Sine: aun the Produ arifing theresk ts 
61566600003 which Adivide bythe Sine ok the greater, 
mhich is the Complement of the ditance, whole oe 


The Artof Dialling. = 18 
is 8303 3. And the Quotient 74 141. peeldeth an ark 47.4 
51 m. whole Complement is 42.0. 9 v. which is the diſtance 
of the Subſtile from the Meridian. — 


Firſt diam-Aline-parallel-to che Moztzon A. B. draw The deligcati: 
f the quadzant from Aon of the Fi- 


another ſquire wise C. D. Oh . 5 
to D. Number therein the diſtance of the Subſtile from the Sake. 
Meridian(whirh we kouund fo be in our example 42.4. 9. 
fram A. toward P, At the end ol this number from che cen⸗ 
tre. C damn the lie ofthe Subtitle C. E. Account from this 
linethe diltaure Bettucen the Stile und the Subltile, which 
is 33.4.5 2. . aw likewile at the end of this number from 
C. he line C. G. fez the Sti e. Let the line ot Contingence 
7 to the Subltile ade Bite. Where pou will. 
Then take ee ee leaſt ditance betwee 
the point E. and the lune of che S ec ha og 
the ove koste remaining in E. extend che other in tho ltne of 
the Situſtile toward E mate there the paint F. upon which 
draw $ Equstsz from FI. by E. th I. Divideit inte 12 equal 
parts beginning pour de viſtan where dhe ruler being placed 
upon lie entre F aud he lnterlenion ok che Perivtan with 
the Contingent Halltauch the Equator. Lay the rmer 
from FE. by each of thoſe markes, and where it ſhall touch tbe 
line ol Contingence, there make markes: by which from the 
centre C. da the hoͤure lines fo many as ſhall be neceſlary. 
The line A. B. is the Meridian, and ſheweth the 1 2 houre. 
Finich al other things as in the ret before vou were taught 
Note that ik it be an Catt diall, pou mul make the qua⸗ 
pant from A. ta D. At a Meſf, from B. tu D. F inich theres 
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The Art of Dialling. 


An Eaft or Welk reclining. 
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The making of a South reclining declinmg Dial. 
25 nne, aguas 


Arft, in this kind, as ſu other which fol- 
dow, pou mutt find out ang place the 

„ Pertdian the Subſlile. and the Stile, 
e ISON! which being done that wbich remaineth 
is fineched as in thoſe befoze. 


The A ttof Dialling, 19 
the complement ok the Neclinakton, divid ing the mꝛoduct by 


thewho'e Sine. The quotient Sine hall yet 
n Mall peeto an Arke, 


repeated. x 

“Afterward augment the Dine ok the Complement of the 
Declination, by the who e Sine, dtvide the product bp the 
Dine of the complement to be repeated: whercot Malt 


Tome afin. whole Acke thalibe the dickante ofthe Meri⸗ 


dian from the Hopizor. | 

Againe mul'ipiy the Sine of this diſkance by the Sine 
ofthe Comp ement of the Net ination, part the Product by 
the whole Sine the Arke of whole quottent ſhall be called 
the Ele vation of the Meridian. 

Then compare this Ele vatton of the Meridian, with 5 
Elevation ofthe Wore, and which pou Hail find leatt, ſub⸗ 
frat that fromehe greater, and that whirh remaineth keep. 
(to; it Mall be called the Difference kept) being mindlull 
which of them was the greateſt. 

his done mu kiply the Bice of the Complement to be 
repeated by the Sine of the vifference kept: dividing the 

zoduct by the whole Sine, whereok fall come a Sine, 
whole ark Mail be the diſtance of the ſtile from the lubſtile: 

To conclude, compare the Complement ok this diſtance 


with che complement of che difference kept and which pou 


hal find least, multiply the Sine thereof bp the whole 
Sinespart the Product bythe Dine of the greater, and 
thereof Mall come a Sine, tbe Complement of whole Arke 
(hall be the diſtance ol the Subtitle trom the Meridian. 


3 8.4, 
Example ofa South Diall 
2 Reclining 25. d. 


Firk locke out in the Table tbe Sine of the Declinati⸗ 
on which is 30901. Then the Complem nt ok the Reclina⸗ 


tion being 65 =. the Si ie hereokts 9030. Alterward mul⸗ 


tiplp 90630. by 30901. and tye pꝛodud 28003 57630 
: F 3 divide 


a an 


The Art of Dialling. 
nivine the whole Sine, which is 1ooooO. the quoticn 


ath whole arke is 16.4 16. n The Compiemen- 
a 2800. b. 44 m ia tho TN amnlement tobe revea⸗ 
CDs 


This done, multiply 95 105. the Sine o the Comple⸗ 
ment ofthe Declination 72. by the whole Sine 100000. 
the pꝛodun ſhall bz 95 1o5OO OO. which being di vided by 
95996. the Sine of che cmplement to be repeated, p qus- 


tient thal be 99071 whole arke is 82. d. I I. n. which isthe 


diſtance ef the Meridian from the Pozizon. 

Alterward augment the Sine ok this diſtance 990 l. by 
the Sine okthe complement ofthe Reclination, whichis 
90630 and the Pꝛodua 8978804730. part by the whole 


Sine: aud the quotient 89788. chal pela an atke 3% z 


which is the Ele vation of the Meridian in 20999 85 
Then compare the Elevation of the Meridian, with the 
Elevation of the Pole, which in this example is 52.4, and 
kinding the Elevation of the Pole to be eat, ſubũtract this 
(namely 52.9. from 63. d. 5 3. n. the Ele vation okthe eri⸗ 
dian, x there remainetb 11.4.5 3. n. which is p diller ẽce kext 
Mow multiply 95996 being the Sine of the Compfe⸗ 
ment to be repeated, which is 20591. the Pꝛoduck is 
1976653636. which divided by the whole Sine, the quo: 
tient Hall be 19766, whole arke 1 1. l. 24. n. is the diſtance 
ofthe Stile from the Subſtile. Lal et ina 
Tben ta conclude, the Complememe ok this diſtance 
which is 78.6. 36. w. being compared with the Complement 


ok the differencekepe, which is 78.4.7. m. you ſhall tin d the 


Complement cf this differnce kept to be leaſt, wherefore 
multiply 97856. che Sine thereof, by the whole Sine and 
the pꝛoduct 9785 900000.part by the Sine ol the greater 
to wit, oft he complement ofthe diſtance of the Stic trom 
the Soubliile, which is 9802 7. che quotient Mall be 99825 
whole arke is 88e. 37. n. The comp'ement: whereok iz 
3.231 - which is the diſtance ot the Subsite krom the 
Meridian. i) . 


There 


P 
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1 There be thꝛee ſundꝛy kinds of hele Diallg the ane dit 
keting krom the other. 


The firſt kind. 


Parke thereloze ik the Elevation of the Peridian bee 
greater then the Elevation ok the Pole, dꝛaw a line paral: 
{ell tothe Poztzen A. B. dut of the middeſt whereok extend 
another C. D. ſquirewiſe to the line A. B. make the quadzant 
from A. to D. number therein from A. towards. D. ö diffance 
ofthe Meridian fromthe Dogison, which is 82. d. I. n. at 
the ens hereok at the centre C. dꝛaw the line CE. fo; the 
Meridian J a 8 

From which account backwerd towards A. the diſtance 
ofthe Subſttie from the Meridian, which is 3.4.2 3. n. dꝛaw 
Py the end ok this number the line C. F. for the Sube 

le. 

hen from the Subſtile toward A.number the diſtance 
of the Subltile from the Stile 11 Degrees, 24. minutes, 
and zt the end thereol krtend the lie C. G. which chall res 
pꝛeſent the Stile This done in the line of the Subſtile 
in the point F. ( which vou may take where pow will in the 
Suhſtile) draw the line of Contingence ſqulrewiſe to the 
Subſtile. Then take the leat diſtance of the pomt: k. fram 
the Sprite. s Pry oy We) SAN 

Akterward extend pour compaſles, the one foote being 
plated in E, in the line of the: Subſtile toward C. unto H. 
Deſcribe upon the centre H. the Equino dial circle by F. di⸗ 
vide it into 24. equal parts beginning where the ruer Hall 
touch the Equatoꝛ, being placed upon the centre H. and ups 
on every marke ofthe Equatoz, and where the ruler hall 
touch the line ok Contingence, there make markes, by 


which krom the centre C. dꝛaw the boure lines lo many as 
‘fhall be neceſſarp, C. E. alwapes ſhewing the 12 boute, 


Let the Stile hang directly overth SubMle with lo great 


yan angle as F. C. G. is: fixiug in the centre C. pointing 


Downes - 


The Artof Dialling. 


downward to the Pole Antartick. 1 
Place the line A. B. paralell to the Borise, habing ale 
terward, as other pꝛeparative lines, no ule, 


A South declining reclining. | 


1 12 11 10 9 


The ſecond Table. 


100 f But ifthe Elevation of the Pole, and the E ebation of 
10 the Merwian be feund equall, the making of pour Dall 
| bifferech from the foꝛuer: yet the findin z out of the Meri 
and the Subitile. ¢c. is wꝛeught as in the other before,” 
wperher 


The Artot Dialling. 21 
whlther pout may relozt I chall be lucktient here to Get 
an erample of this kinde. 


„l e. N Declination 1553 2.4 b 
Example ofa South< Reclination is 3 3. d. 30. M. 
| Diall whofe / Elevation of the Pole is, J 2. d. 2 _ 


| Fir multiply 5 2991 the Sine of the declination, by 
833888 the Sine ofthe Complement ofthe Reclinatton, 
and the poovat 4.481813 508 ariſing thereok, di vide by 
| the whole Dine: che quotient Dine 44 188 peeldeth an ark 
26 d. 14. . whoſe complement being 63.4. 46. v. is the come 

plement to be repeated. 

Then J incteaſe the Sine of the Complement ok the dee 

Ctnatten, which is $4804 by the whole Sine, and the pꝛo⸗ 
duct is, 8480400000: which J part by $9700 being the 

Sine ofthe Complement ta be repeated. Che arke of whole 
quotient Dine 9454.1 being 70.4.5 9. w, is the diſtauce of 
the Meridian krom the Wozizon 

This done J multiplythis Sine 94.541 by the Sine ol 
the complement ok the reclination, which is 833 88, and the 
pꝛoduct ariſing hereok, being 7883 584908, A divide by the 
hole Sine: p quotient thereol is 7 883 5. whole arke 52.0. 
2. g the Ele vation of the Meridian, which J compare 
with the Ele vation ok the Pole and finding them equall, 3 
end mp worke here. Foꝛ this Hall be ſuklicient in this kinde 
ok Diall as you may moze plainly perceive by the deliue as 
tion ofthe Figure. 

Mherekozè if the Elevation of the Pole and ofthe Wee 
| vivian be found equall. (as in this example it is) make a ling 
parallel to the Hozizon A. B. Draw ansther C. D. m king 
right angles with the line A. B. Date the quadzank krom 

A. to D. aumber therein the diſtance of the Meridian kram 

the Hozizon from A. toward D. which is 70. d. yꝙ. n. being 
here in place ok the Hubſtile. Then raw the line of Con- 
fugence (quive-twile to the Meridian C. E. (which is alo p 

* G Sublttle⸗ 
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gSoubttile)C. E. in any pdint thereol as before: Plate one fodre 
of pour Compaſſes in the interlegion E. then fet the other lobt 
in fhe Peridian(oꝛ Subſtile being ol any Wideneſs make there 
the point oꝛ centre F upon Which centre dꝛaw the hall Eguate? 
from G by E to H. Dibide the one halle ther oltrom E. towards 
H. the detlination ok the plat 32. d. place the ruler upon the 
tentre E and the end ol this number, ano Where it wall touch 
the Contingent line, there make a marke, bp this marke. 
pou mutt dꝛaw a line ſquirewiſe tothe Contingent line which 
{hall be for the 12 heute And where the ruler wall toueg 
the Equator, there begin to divide it into 12 equal parts, by 
Which lap the ruler from the the rentre F. making in the line 
of Tontüigente markes fo2 the other houre lines all Which thal 
cut the Conti line ſquire⸗wiſe. nene eee 
of fhe Equator, the tivo parts at bach ends next to the Sets 
diameter G I ſhall both of them make but one whole part um⸗ 
ae 7 1 85 a Whole circle fo; the Equatoꝛ and divide 

ts 24 Be ; M 

Werthe Stile be a fatall wper ſtanding right up in the point 
E. being fo long as the Semidtameter of the Equatoꝛ. It map 
be allo a plate of ton or bꝛatle fattened in che Subſkile d broad 
Fee dee eee Bo Sn 

c. IMB A. Be paralell to NO 

all ether things as beteze, 


| 
* 
N levation of che Pole, the making of this Diall is unlike ta 
both the other mentione dbe foꝛe, yet the finding out ol the 
diſtance dithe Stile from the Subſtile, is done iketo the 
„e * eus example following may appeaxe. 
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‘A South reciining declining. 
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The third inde: 


Ak the Elevation of the Wertoian be Lette than the es 


Declining 4.5.46 


Elevation ofthe Pole 32.4. 


Engst a South oh Dil Rag 45.4. 


Kirſt. A rintipiotye Dine 10. becination being om 
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by the Sine of the Tomp ement of hereclinatton lohlch is 
likevsile 707 10, and the proud 4999904100 J part bp 
the whole Sine. The quotient is 4999 whoſe ark is 30 
The Complement ok this Ark is 60. 4. which is the Com⸗ 
plement to be repeated. 8 4 
Chen J incceaſe the Sine of the complement ol the de⸗ 
clination, which is likewiſe 70710, up the whole Sine, 
and the pꝛoduct thereof 707 IooOOOO J devide by the fine 
of the complenscut to be repeated 8680 2:the quotient line 
81649 veeldeth an ark 54 J. 44 w. which is the diſtance k 
the Meridian fram the Hezizan. 5 1 
Afterward J multiply this Sine 81649. bythe Sine k 
the Complement ofthe Neclination, which is 705 lo. the 
pzꝛoduct arizing 5773400790 J part bythe whole Sine, 
the quotient is 57734. The ark whereok is 3 5. 4. 16, m. 
the Elevation ofthe Meridian: which A compare with the 
Elevation of the Hole (being in our example) 52 d. and finds 
ing the Meridian Elevation to be leaſt, I fubſtract it out of 
the Elevation okthe Pole, and there remaineth 16.4. 44. m. 
uyhich is the dilſerence kept. ö 
— Chis done, J augment 86602 the Sine of the Comptes 
ment to be repeated, by2S7o1the Sine of the difference 
kept. and che pꝛodud 2493358182 comming bereok, Jdi⸗ 
vide by the whole Sine, the quotient Sine 24933 peeldeth 
a arke 14.4. 26. u. the diſtante of the Stile tram the Sub⸗ 
ile. W 2 e 
Mob comparing the Complement ofthis diſkance being 
75. d. 34. w. with the Complement of the dillerence kept, 
which is 73. d. 16.m. and leeing the Complement of the dil ⸗ 
kerence kept to be leaſtta multiply 95765 the Sine there⸗ 
of, by the whole Sine, and the produc 9576500000 Fl di⸗ 
lde by 96843. the Sine ol the complement of the diſtanre 
and 98886. ſhall be che quotient thereof, whole ark is 8 1.4 
27 n. Che Complement of this ark is 8. 4.3 3. m. whichis 
the diſtance of the ſubſtile from the Meridian. ha 
An the delineatcion of this Diall dzam ich as 9 ug 
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line Parallel to the Hozizon A.B. extend another C.D. mas 
king rigbt angles with the line A. B. Daw the Quadꝛant 
from A. to D. gi bide it into ꝙo degrees. In what account 
the diſtance of the Meridtan krom the Hozizon, lrom A. tos 
wares D. which is 54. d. 44. mi daw a: the ena of this 
number the Peridian line krom the centre C. which Hail 
fhew the 12. houre. Account from this toward D. the di- 
ſtance ofthe Subdliitie fron the Meridian, which is 8 33. 
m. at the end hereok extend from C. che line E. to the Dubs 
ſtile. rom this number the diſtance of the Stile being 14. 
d. 26. mt Ards O. if there be fo much ſpace ik nat, account 
it fromthe Subille toward A make at the end ol this num⸗ 
ber the line C.F.fo the Stile. Let the line ol Contingence 
cut the Subſtile ſqquire⸗wile, in what point you will. Finiſh 
all other things, as in the frit of thele thꝛee kind es af ſouth 
reclining declining Dials. . 

An this kind ol reclining Dials, whole Stile muſt be 
placed from the centre C. upward toward the Pole Artike: 
it at auy time pou cannot dꝛaw fo both ends of the Contin⸗ 
gent line ſo many poute lines as shall be neceſſary: then 
pꝛolong beyond the centre C. the lines oppoſite on tha other 
fine. As tf you would make the 8. hour ine for the moꝛzn⸗ 
ing, dꝛaw the 8.fo2 the evening beyond the centre C. and pare 
ſhall habe pour deſire. 

Rote that mozeo ver; in this kind contrary fo the other 
befoe.tf the piat decline toward the Meſt, (as in this ex⸗ 
ample it Both ) Chen dꝛaw the quadrant toward the Mett, 
cc. But ik the Dec inattan be towards the Caſt, make the 
_ quaazant coinard the Catt. 
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A South reclining declining, 


The making ofa North reclining decli- 
ning Diall. 


iu CHAP.IS. 
The firſt kind. 1 
. this kind, as in the South bekoze: Geek, 
8 re multiply the Sine ofthe declination, by the 
ail E a Sine ofthe Complement of the reclinati⸗ 
10 We aN on : parting the pꝛoduct by the whole Sine. 
LD \S2>4 ete Quotient Sine the:eof Hall bee an 
Ark, whole Complement Hall be called the 
Compleinent repeated. 
5 Then 


oe +. — 


Then inereaſe in the Bine of the compientent of the Des 
clination by the whole Sine, divide the pꝛoduct by the fine 
of the Complement repeated the quotient Sine thereof 
will give an Arke, which ſhall be the diſtance ofthe Mert- 
dian from the Hozizon. 91 52 

The ſame quotient Sine multiply by the Sine okthe 
Complement of the reclination: and the number ariling 
part by the whole Sineꝛthe Arke ofthis quotient is the Cs 


levation of the Meridian. 


Nou adde the Elevation of the Pole to the Elevation 
of the Meridian and the totall number oꝛ Arke hereok, wee 


will call the compounded Arke. And ikehe compounded Ark 


be lelle then go degrees: then multiply the Sine thereol, hy 
the Sine of ß Complement repeated, dividing the pꝛoduck 
bp the whale Sine: and hereok ſhall ariſe a quotient Sine, 


whoſe arke Hal be ÿ pittance of the Stile fram the Subſtile 


Now compare the Complement of this diſtance, with 


| the Complement of che compounded Arkeꝛand increale the 


Sine of the leſle by the whole Sine, part the Pꝛodud bp the 


Sine of the greater: and thereof ſhall come a Dine, the 


Complement of whole Ark hall be che pittance. of the 
Subſtile from che Meridian. , 

But mark here the Diberlity which noth arile by realan 
ofthe compounded Ark: koz hereby you ſhall habe three 
ſundzy wapes, both in finding ont the diſtances between the 


Peridian and the Dopizon,the Stile and Subſtile cc. Aud 
| Itkhewi'e in the Declinatton ol the figure Mhereokarileth 


hee ſundzy kinds of Dials: the fieſt ol them being already 
kaught. sey en Ain igh 


Thefecond kind. , 
Ak the compounded Arke be iulk go degrees:then tbe di⸗ 


nate ofthe Stile from the Subſtile hal! be the Comple⸗ 


ment repeated: and the diſtance ofthe Subhile from the 
Meridian hall be alla ↄ0 degrees Note 
Moe 
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The Artof Dialling. 


Mote that in the working hereok, there is no diſker ente 
from the fir kind. Foz here, as in the other before, pou 
ſhall kirſt and out the complement repeated: then the di⸗ 
ſtenceok the Meridien from the Poꝛtzon: Akterward the 
Elevation okthe Meridian, which being added to the Ele⸗ 
Hatton of the Pole, ik the totall number be iuſt 90.4. you 
ſhall not need to proceed lozward, foz this (as before J 
made mention) ali be the diſtante of the Meridian krom 
the Subitiie. | 
Gnihis kinde por Hall have no interlection of the Pertri« 
an and the Contiugent line: therefore pou ſhall begin the 
divilion of the Equatoꝛ at the line of the Subſtile, which 
hall che u theo. houre, either in the morning oz evening 
accoꝛding as the plat doth decline. Page 


The third kind, 


But ik the compounded Ark be greater than go. degrees 
ſubſtract it from 1 80, and that which rematneth hall be cal⸗ 
led the difference kept. Then multiply the Sine ok the tom ⸗ 
plement repeated, by the Sine ok the difference kept dibi⸗ 
Ding the oduct y the whole Bine, hereok thall come a 
Dine. whole Arke tall be the diſtance ok the Mile trom the 
SubſtileQ 7 e ee een e, 
Then compare the Complement ok this viſkance with 

the Complement of the difference kept, intreaſing the Sine 
of the lelſer bp the whole Sine, and parting the pꝛoduct by 
the Sine ofthe greater: whereof ſhall come a Sine, the 
complement of whole arke, being taken from 180. degrees 
the remainder Mall ew how much the line of the Subſtile 
mutt be diſtant( upward by the Hoꝛtzon from the Meridian. 
Forthe better underſtanding ok thele three kindes, marke 
Me thzeetramples following, with the delineation oftheir 
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Ne 18,45 d. 


Example ofa North Diall<Reclination 45.4. 


whofe ( Elevation of te Pole, 52. l. 


Firſt, A worke this altogether like to the South rerli⸗ 
mine 4 5. l. declining 45. untill J have found out the Cies 
vation ok the Meridian 

Then J adde the Ele vation ok the Meridian which is. 
35.4. 16. w. to the Clevation of the Pole 52. d. the total 
number is 87. J. 16. which is the compounded arke: and 
being lelle than 90.4.3 proceed with this arke, de. 

Mom therefore FI multiply the Sign of this comp dunded 
athe which is 99884 by the Sign of the complem ent ta be 
repeated being 86602 and b pꝛodud 8650154 68 Jpart 
dy the whole Dine. The quotient thereof is 86501 ,whole 
ark 59.4. 54. w. ig the diſtance betweene the Stile and the 
Sublkile. 

Then J compare 30.4. 6. being the Complement of 
this pittance withthe Complement of p compounded ark 
which is 2. d. 44 n. and finding this leaſt, I increalſe 4768 
the Sign thereok, by the whole Sign, di vid ing the parva 
which is 475 8 οõuʒw by 50151 the Sign of the greater: x 
quotient Sine peeldeth an ark 5. d. 27. n. the Complement 
bereok 84.0. 3 3· n. is the diſtauce ofthe Subſtile from the 
eridian. 

In the dꝛawing of this Diall firſt as befoge. make a line 
parallel tothe Hozison A. B. Chen ertend the line C. D. cut⸗ 
ting the other ſquire⸗wi ſe. Mark the interſection oꝛ centre 
with E. draw thereupon a circle A. B. C. D. whale tino qua⸗ 
dꝛants at the leaſt, toward A. (ifthe plat decline Meſt 
ward, oz elſe toward B. if it decline Eaſtward) being divi⸗ 
Ded into 90.4. each of chem number therein fron H. to- 
wards D. the diſtance of the Peridian From the Pozizon 
which is 54.4.44.m.and at the end hereof from the cenkre 


B.ppaw che line F. loꝛ the Meridian, oz 12 haure. Account 
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The Artof Diallings 

from this upward toward C, the diltance of the Subſtile 
fromthe Per idi an. being 84.4.3 3. w. make like wiſe at the 
end ofthis number from E. the line fox the S ubſtile Again 
number from hence upward (ikthere be fo much (pace, oz 
elle down ward) 59.0.5 4. w. which is the diffance between 
tht Stite and the Subſtile, and at the end hereok draw 
the line H.for the Stile. Let the Contingent line cut the 
Subſtile lquire⸗wile in the point G. which vou may take in 
any place ofthe Subſtile. Then with pour compaſſes the 
leaſt diſtance of this point G, and the Stile being taken, 
with that wideneſſe extend them koꝛthin the line of the ſub⸗ 
ſtile toward E. making there the point J. upon which dꝛaw 
the Equatoꝛ oꝛ Equinoaiall circe. This done, place the rus 
ler upon the centre I. and the interſegien of che Meridian 
and the contingent line, and where it wall touch b Equatoz 
there begin to divide it into 24. equal parts. Fiuiſh all other 
things as in thole which went beloze. 
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Ike fecond kind of North Diall, reclining 45. degrees 14. 


A North reclining declining. 
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r EE 


minutes, declining 38 degrees. 


Bey 33 Le (hall not be neceſlory to ſhew an example of this 


fecond Kinde, becaule the Complement repeated, the 


piftanee of the Meridian krom the 


2 


SubRile, and between 


the 


The Art of Dialling. 


the Stile and Subſtile, ec. is found out altogether like td . 


the other beforesann that which kollsweth. Therkoꝛze it ſul⸗ 

ficechto fet down the number okthe diſtances. 
Firſt. the Complement repeated is 64.4. 18. uu. 

The diſtance ofthe Meridian trom the Hoztzan is. 80. 


na 


0 Che Elevation ok the Meridian 18, 3 8.4. which Nadde 
to the Elevation of the Pole being 52. . and the totall 9004 
is the compounded arkke . 1 
Dꝛaw therefore in this kind as befope,-adine parallel 
to the Hoꝛiz on A. B. make another (quirewife, C. D. Dꝛau 


the two quanzants from C. by A. to D. di viding etch of tbem 


into 90. d. Then number herein the viſta der ofthe eridi⸗ 
an from the Poꝛiz on, which is 60-4.59.™. drabeti from 
E. at the end bercof, the lite F. le the Meridian. Fzom this 


account 90.4. being here the diſtance ol the Subltile from 


the Permtan and likewiſe at the end ol this number from 
E. daa the line for the Subſtile. Agala e from this line 
downeward, ( becauſe there is na {pace upward J account 
the Ce mph ment repeated 64. d. 18. n. which here we take 
fo2 the diſtance ofthe Stile krom te Subſtile: make like⸗ 
wile by this number the line E. H. fo the Stile. Let the 
Coatingent line cut the Subſtile ſquire⸗wile in any place. 
Chen taking the leat diſtance withthe Compaſſes of the 
point G. and of the Stile, with that wideneſle in the Sub⸗ 
ſtile, make the point I. upon which draw ee Egulnochiall 
circ e by G. And becaule here (as in all other Dials where 
the compounded arke is (ult 9.4. there is we interledion 
of che Meridian, and the Contingent line thereof: being 
the diviſton ofthe Equatoz 24 equall parts atthe Sub⸗ 
ſtne which i this kind chall hem the firth houre, either in 


tle. ever oz mozniag: accoꝛding ta the declinatlon ol the 


mat. late the ruler upon the ceutre I. and ſo many ofthele 
parts ag eu can making marks tu the line ol Contingence 

as bete dꝛaw the houre lines by them. c. liniſh the re as 
in the other. 
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A North declining reclining: 
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* 
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of North Diall before 


Example of the third kinde C Reclining, 31.4.3 0.™, 
mentioned. 


Declining. 30. d. 


i 
: 


Here fir, as before J multiply the Siga of the Deciis 
H Ration being 50000, 9304 I which is the Sign of the come 
9 3 plement: 


. FA ioo 
The Art of Dialling. 
complement ok the reciination and produc 4652070000 | 
Apart by the whole Dinesthe quotient 465 20 peelbeth, an 
arke 27.4. 43. . The complement whertok is 62.4. 1 7. § | 
being the Complement to be repeated. 83 
Fhen N increaſe 85602 the Dine ol the Complement of | 
he Declination by the whole Sine, dibiding che products 
‘by 885 25 the Sine ok the Complement repeated: The Ark 
ofthe quotient Sine 97827; is 78.4. 2. w. which is the die | 
ſtanee of the meridian from the Hoꝛiz on. ry | 
This done, J augment this quotient Sine 97827, by; 
Sine of the complement ofthe reclination, whichis 30 
the pꝛodud 9101922997 J diſtribute by the whole Sine: 
ad and the quotient 910 19 giveth an ark ag.. 3 2m. the 
19 Elevation offye Meridian. ee hy 
70 0 Now ad 65. d. 3 2m. being the Ele bat ion of the PMe⸗ 
1 idian to 52. d. he Elevation of the Pole, and the totail 
A number 17. d. 32. . being the compounded arke, becaule 
Nl itis greater than 90.4. J {ubGract tt from 180, and there 
on vemainech 62.4.2 8. w. whicb is the difference Kept: 
Alterward J multiply 885 25 the Sine ol ige Comple⸗ 


eae | ment repeated, oy 88674 the Sine ok the differente kept, 
| parting the pꝛodug 7849865 850 by he whale Sine The 
4 quotient is 78498 whole Ark is 5 1 4.4 z. n. which is che 
diſtance betweone the Stile and che Bubſtile. 
Then comparing the complement of this diſtante, being 
i 28.4.17.™. withthe Complement of the difference kept, 
1 Which 1s 27. d. 3 2. w. and finding this to be leaſt, A ampliſte 
‘a 46226 th: Sine thereat by the whoe Sine, vividing the 
at prasurt 4622 300000 bp the Sine ofthe greater, which is 
ll 61955 8746 12 the quotient coming hereof peeldeth an 
16 arke 48.4. 15 w. whole Complement being 47.445. w. J 
if take out ok 1 80, and the remainder is 138.4. 15. w. che Dis 
ftance of the Subſtihe ram the Meridian. 


The delineation of the Figure. 
Kü, as before, Draw a line A.B, patallel to the Dopie 
| 3 on 


be Artof Dialling. 28 

Son. Pvke another C. D. qu re: wiſe to the foꝛmer. Oꝛam 
two quadrants at the leat C. A. D. ptviding each of them tn: 
to 0. dl. number therein trom A. toward D. the diſtance of 
the Meridian fromthe Pozizon, which in our example is 
found to be 78. d. 2. n. dʒaw at the end hereot from E. the 
line F.fo2 the Meridian. Chen account. from this upward 
13 8.4. 15. w. being the diſtance of the Subitiie from the me⸗ 
* risfan, dzawing likewiſe at the end of this number front E. 
the line forthe SubMile. After ward accdunt kram this tine 
(on which ſide you will) 51.4.4 3. . the diſtance betwetne 
the Stile and the Subtle, extending the line E. J. by the 
end of this number foꝛ the Stile. Wet the contingenk line 
cut the Subſtile ſautrewiſe in any poi nt where you wil. 
Alterward taking with your tompaſſes the leaſt diſtante be 
tweene the point G. and the Stile, with that wid enelle in 5 
˖ Subltile toward E. make the point IJ. upon which draw the 
Eauinoctall tircte by G. And becaule in ibis kind, where 
the compounded Arke is greater than 90-4. there is none 
interſedion ok the Meridian and the conti gent line beneath 


the centre Eetberetoze vꝛadw forth the Heridtan bepond the 
reutre then place pout ruler on the inter legion ol the Peri⸗ 
pian and Contingeni line above tha centre. and the point J 
and where ie cutteththe Eguatoꝛ. there begin to di hide it in 
thy equal parts. Kiniſß that which remainech as hes 
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The making ofa South Inclining direct Diall. 


C HAP. 16. 
F the inc nation of the plat be lelle than the Elevation 
of the Pole take that kromthis, accounting the remain⸗ 
der fo2 pᷣ elevation of the Pole. And with this number as ik it 
were 


ee 


5 Rie (com the Peridian. 
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A North inclining Direct. 


Themaking of the Eaftand weft incliniug 
Dials. 
Cuap. 18. 
Ne Ultiply the Sine of the Elevation ok the Pole 


iN NO by the Sine of the Inclination of the plat 
7 


pK e| dibining the produc by the whole Sineꝛthe 
|} quotiontarke Hail be the diſtance of the Stile 
kromthe Subliite.. 

Then compare the Complement of this diſtance with 


the Complement of the Cievation of the Pole, tucreakig 


the Sine of che leller by the whole Sine part the pꝛoduct by 
th Sine ok the greater, whereof. Hall come a Sine. the 
Complement ot whole arke ſhall be the diſtance ol the Sub⸗ 
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The Art of Dialling. 


It ſha l not be neceſſary totes anp example hereok, be 
cauſe the Eaſt and Meſt reclining bee altogether like unta 
this. UAherefoze relozt thither, ko the working of pour ex⸗ 
ample kfoꝛ thoſe digances in dꝛawing this figure ſhall bee 
here obler ved. 

_ The delineation of an Eaſt Diall, inclining 45. 1. 

Firſt, naw a line Parallel to the Hoztzon, A. B. je 
the perpendicular line C. D. ſpuire⸗wiſe ta the other. De- 
ſcribe che guadzant from A, to D. number kram A. toward 
D. 3 3. dl. 32. n. the dillance of the Subſtile krom the Meridi⸗ 
an, and at the end hereof from C. dꝛaw the line E. fo the 
Dubſtile, account from this 42. 4.9. n. dzawing likewile 
at the end of this number the line G. koz the Stile. Let the 
Contingent lingcut the Subſtile ſquire⸗wiſe. Fini all 
things elle as i the Cat reclining. 1 
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AnEaftand weit inclining, 
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The making of a South inclining 
declining Diall. 


“CHAR 19. 


gop Art, multiply the Sine of the 

bop. Declination, by the Sine of the 

(a Complement of che Inclination, 

e parting the propuc by che whole 

e, Sine. Che quotient Sine hall 

Boxe yeelo an arke, whoſe Compile: 

GD meet ſhall be named the Comple 
ment repeated. : 

. „ CT ben increale the Sine of 

the Complement of the Declination by the whole Sine: 


and the pꝛoduct dibide by the Sine ofthe C omplement re⸗ 


peated:whereok shall come a Dine, whole arke is the di⸗ 
Rance of the Meridian krom the Poziz on. . 
Afterward, this Sine being multiplyed by the Sine of 
the Complement ofthe Inclinatton, and the provuc parted 
by the whole Sinesthe arke ok the quotient Sine Hall bee 
the Elevation of the Meridian. hich arke pou mull adde 
to the Elevation of the Pole. And ifthe totall number bee 
leſle than go. d. it Hall be namea the Doubtkull Arke. But 
ik ie be greater than 90. a4. cake it front 180, and let the re⸗ 
mainder be called the Doubtkull Arke. | 
This done, augment the Dine of the Complement 
repeaten, bp the ine of the doubtkull! Arkes an the 
product ariling thereok being divided by the whole Sine, 


the quotient Ark (hall be the diſtance of the Stile from the 


Subttile. 

No compare the Complement of this ditance, with 
the Complement of the Doubtkull Arke, multiplping the 
Dine of the leller, by the whole Sine, dividing the produc 
byehe Sine of the greater: . Arke ol the quotient ou 
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The Artof Dialling. 
coming thereof hall be the diſtance of the Subiile krom 
the Peridian. | 

But note. ik the doubtkull arke be fount without lubtra⸗ 
ction from 180, (which is il ie be lelſe than 90. d. then vos 
mut lubtract the dſtiance ofthe Hublkile krom the Peridiag 
out of 180. and the number remaining, hail be the true dis 
ſtance of che Meridian from the Subſttle. | 

Marke this likewile, if tbe doubtkull arke be equaiigo. 
degrees let the Complement repeated be the dita nee of 
che Stile from the Subſtile: then Hall there be juſt 90. 4. 
loꝛ the (pace betweene the Subſtile and the Beridian as be⸗ 
koze is taught inthe Noꝛthdeclining reclining, whither pos 
map reloꝛt koʒ the working hereof. Mere it Hail be ſukũci⸗ 
ent to ſhew two examples, with the delineation of their fis 
gures: the one, where the voubtkull Axke is lubtracted 
from 180.4. and the other, where there is no ſubtraction 
hereol, betauſe it is leſſe than go degrees. a 


Inclining 45. degrees 
Example ofa South Dal ‘ f 15 
Declining 45. degrees. | 
Fozaſmuch as this is altogetber like to the North recli⸗ 
ning 45 . declining 45. l. whither you may reloze:4 will o⸗ 
mi the working of che fozmer part ofthis example until 1 
tome tothe finding out ok the diſtante ofthe Suͤbſtile from 
the Meridian. The koꝛmer part ot chis example you map 
lad to be thus wiought in the orth recining derlint g. 
Firſt the Comp ement repeated. 4. 
2 Then, the diſtance of the Meridian to the Porzion 
d, 4. , 0 
4 3 Pent the Elevation oi the Peridian 3 5.4. 16. w. 
4 The compounded Arke there, which we call the doube⸗ 
fall @: ke bere 8 7.d. 16.9. 
5 The diſtante cf the Stile fromthe Hubſtile 59. d. 5 4 nm, 
F Lak the dinance ol the Bubdtile from the Meridian 
84 U. 3 3. W. 


“the Hoßth reeliniag 2 1.4 Jem, declining 30.0. Chap. 15. 
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‘But here ( as before is taught) vou muſt lubtrach this 


diſtance fram 180.4. becauſe the doubtkull Ar ke we s li fie 


than 90. d. and then the remainder 95.4. 27. m. ſhall be the 
true diſtance of the Subllte from the Meridian. 

In ehe delineation ok this D iall firſt, as bekoze make a 
line parallel to the Moꝛiʒon A. B. Dzaw another perpendi⸗ 
cular C. D. cutting the fozmer ſquirewiſe. Make two 


Auadzants from A. by D. to B. At the plat decline Meſtward, 


number the diſtance or the Meridian krom the Woꝛizon 
ftom A. tomard D. ic. But if the declination be Eaſtmard 
Cas iu this example it fs ) then account (his r . of the 
Meridian kromthe Hozizon, which is 5 .d. 44. n. fram B. ko⸗ 
Ward D. drawing at the end hereol kram the centre C. the 
Merisian line whch Hallthew the 12 houre. Account like: 
wife from that kobnard A. 95. d. 27. m. he diſtante of the 
Hubltile from the Meridian: making in like manner the line 
E. C. o the Bubſtile. From this lie on which lide yon 
will, number the diſtancs of the Stile from the Subilr bee 
ing 59.4. 54. n. dra by this line &. veprelenting the Stile. 
Met the line Contingence cut the Hubſtile ſquire⸗uſe in 
y point whers you will. Make the Cquator begin the di⸗ 
villon thereof, and draw the houre lines in all reſpeas as in 


I 
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ASouth declining inclining Diall. 
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The fecond cS 3 i. Where the doubt 


ple of a South full Arke is ſub- 
Diall. Declining 31.9. trated from 180. 


ö Firſt, 5 1503 the Signe of the Declination being multi⸗ 
4 plied, by 83 227 the Sign of the Complement ok the tnclinas 
ti tionzand the produc 428644018 f. divided by the whole 
Signthe Artz ofthe quotient is 25 4. 23. n. The Comple⸗ 
ment whereol being 64.4. 37. m. is the complement repea⸗ 


1 0 ted. 

110 Then J increale the Sign ol the Complement of the de⸗ 

N tlination, which is 85716, by the whole Sign, and J part 
ne the pꝛoduc 8571600000, by 90346. The Sign of the Com: 

plement repeated The quoctent 9487 5 peilding an Arke, 

71.4. 


The Art of Dialing- zz 


iy 1.4.35. which is the diſtance ofthe Meridian from the 


Mozizon. l i 
Again, J multiply this Sign 94875 by the Sigu ok the 
Complement of the inclination being 83227, and the pres 
duct 789 596 1425 aviling thereok, A divide by the whole 
Sign. The Ark of the quotient is 52.9. m, which is the 
Elevation ofthe Meridian. 

Nou this being added to the Elevation of the pale 52.4 
und the to al number 104 . , taken from 180 there re⸗ 
maineth 75. . 5 Ten. ngich is the doubtkull Arx. 
Tbheretoze JA augment 903 46 the Sign vf the Comple⸗ 
ment repeated, by 96930 the Sign okthe dubtkul ark and 

the pꝛodud 8760399890 Apart by the whole Sig The 
| Ack ofthe quotient s 1.4. 10. w. is the diſtance uf the Sub⸗ 
| Rilefromtbettiler’s f=.) ON | 
| Sbhis done, A compate,28.4. 50. the Complement of 
this diſkance, with 14.4.9. m. the Complement of the doubt: 
| fall arke multiplping the fign of the leller, which is 24.446 
by the whole Sign, dividing the pꝛoduct 24446000007 bp 
48226 the Sign of thegreater,Che quotiete-Ggn 50741 
peel deth an avk 30.4. 30. . whole Complement 59.4. 30, m. 
is the diſtante of the Hubſtile fromthe Meridian. 

Firſt. dzaw a line A. B. Parallel to the i” ana: 


— e —— 


— — — 


The delinearis 


| ther C. D. ſquire⸗wiſe to the line A, B. make the two qua dzãts on of the fig ure 
a 


| from A. by D. to B. and becauſe totsbeciinatton is at ht lets 
hand number krom A. towards D. 743 y. the diſtance ol the 
Meridian from the Hozizon, dꝛabing by this from C. the 
Meridien line. From that toward B. account 59.1. 30. 1. the 
| piftantceofthe Sublttle from the Meridian mating in like 
manner at the end of the numbe from C. the Subltlle line E 
Agaiae oom this ko:warp( it you can oꝛ elle back ward) num⸗ 
ber the pittance ef the lil e from the Subltile, which is 61, 
4.10. n am likewiſe by this from C.theline & fox the file 
et the contingent cut the lubltile ſquire⸗wiſe in an place, 
where pou wille. The making of the reclining oeclining 
Duaals beloze, hail teach pou the Gutihing of this like wiſe. 
|) eet we ae A South 


— 


an 


The Art of Diallings 


A South declining inclining. 
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The making of a North inclining declintng Dialls 
; C HAP. 20. 


Nahe working of this kinde is altogether lie 
the South reclining decliming Dial. 
¥irft. therefore multipip the Sine of che 


NGG} Decituation, hp the Sime of Complemene 


Seat. ofthe Juclinattan dividing the propuct by the 


Ahn Dine. The quotient hall give an Atkestoyole Com⸗ 
| | plement 


plemnet hail be named the Complement repeated. 
Then augment the Sine of the Complement ok the de⸗ 
| ination by the whole Sine, and the product part by the 
Bine okthe Complement repeated. Mhereok will come a 
) Quotiont Sine; whole arke thall be the viſtance ok that 
which is at it were the meridian from the hozizon. 
Foz the finving of the elevation of the Meridian, be, 


dobon both, rekerring the choyce to pour ſe fe. 
Compare the Complement ok ) Oz multiply the Sine 
the Ark laſt found out, with the be the arke laſt found 
| Declination of the plat, multi: | out by the Sine of the 
| plpirig the Sine of the letter by] Comptement of the tre 
| thembote Seewen clination, part ehe pꝛo⸗ 
the pꝛoduct by the Sine of the! | duct bp the whole 
Nreater. Che quotikt Sine thal | inerans the Atke ol 
Peeld an Arke whole Compiles | che quotient Sine ſhall 
| hee (hail be the Elevatton of n ok che 
pe Meridian. Meridian. 
Mo comparing the Elevation of che Pole with the E⸗ 
levatton the Meridian, {ubtract the tele: from the grea⸗ 
ker: retaining the number remaining, which Hall be called 
the difference kept. 
Afterward iner eaſe the Sine ok the difference kept, by 
| the Sine of the Complement repeated, and divide the pꝛo⸗ 
duct by the Whole Sine. The quotient ariſing of tis diviGon 
| fhall give an arke, which ſhall be the diſtance bet weene the 
Stile and the Subftile, 
| Toconclude, the Complement of this diſtance being 
| compared with the Complement of tie difference kept, mul- 
| tiplythe Sine of the leſſer bythe whole Sine, and part the 
| product by che Sine ofthe greater. The Complement of 
| the Arke of the quotient Sine, ſnall be the diſtance of the 
| Subttile from the Meridian. | 
But note, if the Elevation of the Meridian, and the Ele- 
Nation of the Pole be found equall, make an Equinoctiall 
| K 2 Diail 
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| eaule it map be daue two lundzy wapes, J will let them 


The Art of Diallings | 

SSiatl, as befote you mere taught in the Pertdionall recite 

ning decliningrkoz there is no ditkerence but onelp that this : 

ta placed donde ward, and tbe South upward. 

There be of this Moztb. as of the South reclining detli⸗ 
ning three lune zy kinds ol Dialls as by the examples and 
figures following pou map perteive. i | 
. Inclining 20. d. 1 


4 


ip! b Dial 
En Ear ph ae ae ee 


Declining 30.46 | 1 
Fick à multiply soooo the Sigũ ot the Detlination bs 
93969 the Sign ot the é.omplementof the inclination and ‘ 


the provuct thereof 4698450000, J divine »pthe whole 
Sign 1OOCO, nd the quottens Sign 46934. peeldeth an 
Ak 28 . 2. w. Whole Comp ement 61.4.5 8. n. is he Come ; 
plement repeated. | a 
Then Jaugment the Sign ofthe Complement okthe de⸗ 1 
clination, whtch is 86602 by the whole Sign, parting the 
mModuc 3660200000, by 88267 the Sine of the Cemple⸗ 
ment repeated; the quotient te 98 113. The Ark thercot be⸗ 
ing 78.0.5 1. n. is 5 diſtante of § Meridian from ß Hozizon. 
Jom in comparing the Com. Oz mutipip 98112 
„Tb the Plement ok the Auke tall foun the Sine ok the ark alt 
example forthe ott, with the declination ok the found out, bp the Sing 
two precepts of plat Ifimd the Complement ot k the Complement of 
the finding out che ark leaſt. CAhereleze A mul ithe Inclination; which 
175 l tiply ß Sine thereof being 19337 (693969 : and the pros 
of the lena yy the whole Sine: ond the pe. dug 9219596568 part 
duc 1933700000, A dib ide by: by the whole Sine 
zoooOtbe Sine of the greater.“ The quotient tall bee 
Boththefe tend The quotient 38673 gibetg an) 92192, whole Ark 67 
to one end. ark 2 2.4.46. m. whole Comp e- degrees 14 minutes is 
ment 67 4. 14. . is the Cicvath) the Elevation of the 
on of the Meridian. ww Meridian. 
This done, compare the Elevation of the Meridian 67 
4. 14. w. with the Ee vatien ol the Pole 32.4. ſubſtrading 5 
leller from the greater, and there remaineth 15.4, 4. % 
which is the difkerence kept. 
Then 
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Then Imultiply 26275 the Sine of the difference hep’ 
by 88267 the Sine of the Complement repeaten:parting 
the product 2318455682 by the whole Sine. Whe Arke 
11.447." 1 the quotient Sign 23 184, is the pittance of 


the Stile from the Subiile. 


{Now the Complement of this diſtance being 76.4.3 Gm. 


| compared with 74. 4. 47. n. the Complement of the diftes 
| tence kept, J increale 96494 the Signet the leſſer, by p 
| Whole Sign and ß product thereof 9649400000, J diſtri⸗ 
| Bute bp 97277 the Siga ofthe greater. Andthe quotient is 


99191, whole Ark is 82.4. 43. n. The Comp iemec where 


of being 7.4. 17 m. is the diſtance ol the Sub li e kr om the 


Meridien. The delineation of the Diall.. 


Ik the Equatoꝛ of the Meridian be greater then the Ele⸗ 


vation of the Pole, dzaw a line A. B. parallel to the Morison 
make another C.D. ſquirewiſe to the former, delcribe the 


| qua>zant on the left hand from A. to C. (becauſe the Decli⸗ 
nation is on the right band (numbzing therein krom. A. up 


Ward 76. d. 3 2. w. the diftance of che Meridian from he ho⸗ 
diz on, dꝛaw at the end thereof from D. the line C. repꝛelen- 
ting the Meridian. From this backward toward A. account 
the diſtance of the Subſtile from 5 Peri ian, which is /. a. 
41. n. making likewiſe at the end of this number from D⸗ 
tbe line E. foꝛ toe Subſti e. From hence accc unt 1 1.4. 47. w. 
being the diltance of th; Sti e From the Subſtiie dꝛawing 
in like manner rot D dhe line F. foʒ the Stile. Let the ine 
of Contingence out the Subſtile ſquirewile as before make 
the Equatoz in this, as in the other b oe. Place the ruler 
upon the centre H. and the iuterlectia i of the Cantingene 


Une, and the Meridian beginning tz ofviflon thereof into 


24 equall parts, where the ruler thal tauch the Equatoz. 


Feinich all things remaining as before. - 


Remember that in this kind of Moꝛth ineltning decll⸗ 


ning Dtall, the Meridian line ra. her tepzeſenteth the 12 


Houre at midnight, than in che dap: whereof in accoun⸗ 
R 3 ting 
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The Artof Dialling: 


cing che boure lines let the Meridian be altwapes for the 12 
houre in thenight. And then ik pour plat decline Meſtward 
account backwats as it were 1 1. 10.9, which hau es wit 
the 12 pou may omit in the delutation ol peur Dial. be⸗ 
caule they babe na ule in our Elevation. But accomit fa: 
ward 8.7. 5. A. ct. ſa many as vou think balibe neteſlary 
for ſome declination will receive maze, than other will: the 
greater the moze, the eller the kewer houres. But il he de⸗ 
clinatton of the plat be Caſtward, chen account krom che 
Meridian line kozward 1.2.3. 4. Kc. ſo manꝝ as Hall be nes: 
kull, omitting like wile 5 irl tyꝛee cc. 
A North inclining declining, 
6 17 8 
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The fecond kinde,’ ~ 


But ik the Ele vation ofthe Weriviay,ane the Erevaste 
on ofthe Dele be equall, the making of the Dial viffereth 
from the other before. Foz an example her eat, and the bꝛaw⸗ 
ing ok the Figure reſozt to the South reclining z 3.4. 30," 
Declining 32.4. foꝑ theſe are both alike, one p remember 
here that it this decline Eaſtward make the quadꝛett likes 
wile on the Cal ide, gc. But if the p at decline toward the 109 
Welt, make the quadzant CMeſtward (as in the Figure lo. i ö 
lowing) finithing ail things elle as here pyu lee do e. Dis ie i 
lerve the ſame ozder in naming the hene lines which A be 
taught pou befoje. 4 


A North inclining declining. 


The Artof Dialling. 


The third Example ofa 1 45.4. 
North Diall. Declining 43 d, 


Ik the Elevation okthe Meridian be teller chan the Cice 
vation of the Pole, make pots Diall thus. tg 
For the working ofthe example, and the delinestion h 
5 Finuresrefore to the South reclining 45.4. declining 434 
for that agreeth with this, creepe onelp chat in this, ehe 
Stile is placed nownward, and ſheweth but few houres, 
andthole likewile are dꝛawn downward: but in the other 
the Stile ſtandeth up ward ſhewing many houres, and thole 
lle wiſe for the moſt part are dꝛawn upward. Wark allo in 
this kinde, ik pour plat decline TMellward, dzawehe quadzant 
on the (ek five, but, if the Declination be Caſtward, 
make the quanzant on the Catling, cc. , 
The making of thele, are moze pltaſant to knew, than 
profitable.ta ufesunleffe the Declination be the greater, fop * 
10 it map ew the moze poures. — a enten } N 
Foz the naming of the heures, doe as vou were taught 
beloze in the lirſt efthete three kindes ·· 4 
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A North Declining Incfining. 
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a’ cs 55 


* 
The d ci aan of hole Dials, whole plas lyeth nigh to the 
rech n DEP i * 
n den Sn Bet 


vpe the decli nation 405 tet! W 07 dell 
‘pa, aie Escléuattor, Mall caule the plat ot pour Di⸗ 


alto ke nig tothe Ele vatian et the Wale, then the houre 


lines muſt ho dꝛam ie gerꝝ lãg to e nee, 


Urge. ſo that they maß be diſcerned one from another. And 
** common⸗ 


The Arcot Diallingss 
commonty thele kollowing be ſuch as here we meene. 
a 2 Reclining direct. 
A South Decliningere&. 
a W reclining. 
Reclining. 
. Eaſt or Weft ) 15 don 15 
Inclining direct. 
A North 5 Declining erect. 
1 Declining inclining 
In all theſe kindes oftentimes the diſtante betweene the 


Atile and the Sublile is lo (mail, that it is not poſũible to 


maw pour Dlall, except the plat be very large: which at all 
times pou chal not hate. 

Therefoꝛe the bel way is this. Firſt dzaw pour Diall very 
true (as bekore hath beene taught ) upon a large paper, ma⸗ 
hing pour gquadꝛant as gx eat as may be. Draw likewiſe the 
houre lines very long, which will caule the greater diſtance 


betweene the Stile and the Subltile, and in like manner 
betweene the houre lines. It will allo pꝛocure the greaten 
Equator whieh challbe a great helpe te pou in dawing pour 


Dial as bo the Figure following you may perceive. 


Ehen pou habe thus dzawne pour Diall chen as the end be 


ok the paper where the lines be ol greateſt diſtante, vate the 
Une I. K. parallel tothe Wortzontali line, make licewiſe the 
other line L. M. (accovotig to the se of pour plat) of 
gquall distance from the other. This done finde out (od ra⸗ 
cher draw a line upon pour plat Which maß kepzelenk)the 
true Wontzon ofthe platzepettug the paper in funder by the 
line K. and the line L. M. plaking it üpon pour plat veep 
plain lo that one of the edges may be parallel to the Podtsan 
Tyen make markes upon the plat at both ends ok all the 
houre lines, draining by thoſe markes, the lines kor the 
boures. Dam likewhe light lines apon the plar ko; che 
Stile and the Sabeile,erkip to be dignguiſhed as pon did 
a pon eh pape. one ee 
Fer khe Kee N. be kalfened over eee 

matt : , ene 
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beene taught in the Eaſt, and Melt, oz Eguinnoctall Dials 

But here note, that the Stile muſt not be of equall height 

at both ends. But let it be fo high, as the d iſtance betweene 

the Stile and the Subltile is in the place where it ſtandeth, 
as in the examples ta lowing you may plainely perceibs. 


A North Diall. 


Declining Weſt yar. —— 65d. 
Inc lining ens 22. d. z. m. 
Diftance of the Meridian from the Horizon - yo. dis om 
i Diftance of the Subftile and the Meridian 6. d. 3 an. „ 
Diſtance of the Stile and §ubitile 4. d. 1 i „ a 
52. e f ri 1 


74 
om wm eS om 3 a . — —— 
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Hlfitherto we haye taught the delineation of ali kindes of 10 0 
Dialls, which are to be made upon any plaine plat ot ſuper- 
A ficies now followeth the gamiſhing of them, with the 12 


Signesandthehourtsunequall, iH 


The Art of Dialling. 
Sow to draw the 1 2. Signes in all kind of Dials 
before mentioned. 


Crap. 22. 


Diſomuch as ſometime the 12. Signes ok 
the Zortake are placed in Su me Di- 
als to know in what ſign the Sunne is 
at any tim ( wbico albeit any kinde will 
A reteite pet moſt commonip the vertical 
b virectly oppoſt re ta tie South are garay 

N 0 niched therewüh:) Therckoze in dꝛaw⸗ 

ng the 12. fignes, in theſe South, and all other kindes of 

Dias befoze mentioned, doe thus. 

Pꝛepare alittle Cable of Fron, Wealle, op cloſe grained 
woed in bꝛe adth 3.57 4. in length 5.026. inches. Chule fo2 
the Diameter one ofthe choꝛtel Ades wherein da upon 
tle centre 4. heile a cirtle ta be divided into two quadꝛants 
diltinguiſhing with a lime vrabon fren the centte A.tothe~” 
arke B. part each quebzar'é intooo degrees. be ic A. B. 7 
is here in place of the Equator chewing in the Arke tbe ve⸗ 
ginning of Aries and Libra. Moꝛzeover how to ſind the oes. 
ther Dignes on both ſides ſeeke in the Table of the derlina⸗ 

tion ok the Sunne from the Cquino tial circle, which is af⸗ 
terward epppelled. Firſt, Gude out che degrees ok ehe di⸗ 
fiance ( in this table) of the beginning of Taurus, from the 
CEqueger being 11. degtets, 30. minutes Account this die 
ſtance inthe quadzant from the leiter B. towards the lekt 
hand and at the end of this number dꝛaw a line from the 

conve A. which Halt thew the beginning of Taurus and 
Virg >. Attount Uketolſe the lame diſtanct on the other foe 
from the line A.B. and mae a line foꝛ the begin ning ol Piſ⸗ 

ces atid Scor pins. Agalne in the 20.3. 12.™, kromthe ine A. 


B. jou tall ba ve che beginning of Gemini and Leozand fo 
map teg tees and tiinetcs on the other line, the beginn 
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of Aquarius aud Sagittarius. To conclave on both Goes in 


the 23. degrees 30. minutes, there mul be on the one part 
Cancer and on the other Capricorne, 

After ward dꝛabw lines from the centre A. by everp marke 
ſa long as your Table wil receive: and at the end ok ehele 
lines let the cara ters of the 12. ſignes of the Jodlake bee 


fixed: as in the figure following pou may fee. 


ſide on the right hand. MWhele markes herg-thus made, 


made accoꝛding to thole markes) a line bythem. Doe thus 


The Artof Dialling. 

Out Diall being mare, and the Stile paced therein: 

take pour Trigonall Aeiſtrument, eus let it upon the 
Spitle, lo that the whole Diameter thireof map ſtand paine 
apohthe edge oz upper part, the centre A. of your Juſtru⸗ 
ment alwayes remaining lu one place of the Stile. Letthe 
tine S ben) upward tothe centre of pour Diall, and the 
line ot downeward. Then kaſten athzeod at the upper⸗ 
not en of pour Trigonall in every line ot the ſignes, ſo ß 
yon may direct downeward bp the centre A. to the plat ok 
vour Dial: ans where the endok the threav ſhall touch the 
Dial, make a marke. Then moving t e Trigonal on the 
right hand ſo that the thread map be ſtrelched on the left 
band, make there likewiſe a pꝛick upon the plat. Men 
pou habe thus done 4 o2 5 times upũ the one lide of the Di⸗ 
all: (that is on the left hand) doe ſo like wile on the ether 


Dats (with pour compaſſes, o2 rather with a crooked ruler 


with each one of che 7 lines of pour Trigonall. Mhen von 
Have dꝛawne all thele lines, (being crooked except the mid⸗ 
Diclive, which is rigbt and repꝛelenteth the Eguatoꝛ then 
1005 105 of them wzite the caractexs ol the 12 ſignes on 
this wile. sy 


Kir d, on the right band toward the Cat ar the end ol 
the upper line waite oz place W. Ar the ſecond jie dawne. 
wars a Atthe third ye At the fourth / At the Afth . At 
the firth nm. At the ſeventh . Chen on tha other de o 5 
left hand toward the Meſt at the end ok the nethermolt 
line ꝑ ace S. At the lecond A. At the third y. At the fourth 
ro Akthe ülth m. Atthe ſrch 7. And flnallp againe at che 
uppei moſt part let vp. ef 
This dene, remember chat in what place of the Mile the 

; . bette 


al ae ey Es 9 
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centre A, of your Erigonall was placed, there kalten a mali , 
piece of iron or any (uch like thing, whicy may ſhew with p Gil, wa 
had w thereof, the Bigne which the Sunne hall be in „ | 
at anp times unieffe the boure lines be fo Hope, that where ae) ia 
the final peice of Aron (ould be placed, pou may cut the 0 
Stile that the end theres Mall ſhew ir. But the lirſt ts the 
moſt con bent ent way foꝛ the ule thereof. 
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Pon may in like manner with this In era nent ora ar 
place the 12 lignes in Hortzo tall: Cate, an) all 
acher kues of Otals, which beloze are 1 the 15 

. Rey i ) difference i 
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{ 

i 
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differente is nothing but in placing the 12 ſignes at the ents 
Of the lines: the true doing whereof, pou may ealkip pers 
ceive by the coutie of the Sunne. Foꝛzin the South E⸗ 
reck, when the uuns occupieth Cancer the is the line of 
SS kurthelt diſtance from the centre of the Dial. But in the 
Bez zontall Biall the line of es is next tothe centre. Fem 

Wozos chall (uffice for chis metter: experie ee hall eattlp 
teach pon herein. 


How to place the unequall houres in a 
Horizontall Disll, 


CHAP. 23. 


i Irſt pou Hall underſtand, that by an 
ax) uneguall houre is meant the 12 part 
of the day whether it be Hort oꝛ long. 
For when the Sunne is in the Cqute 
nod tall circle the day hath 12 cquall, 
t likewiſe 12 unegquall houres. Bur 
in winter folftice, when the dayes be 
1 : Vat the ſbozteſt, and containeth with — 
9 us (wierethe Pale is Elebated above the Pozis en 58 ves 
i S grees ) onely 7 boures, 30 minutes: then che uneguall 


Lie 
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cy 
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‘ 


0 Fduoures be lelle. Foꝛ ik you divide thele 7 heures 36 minutes 
bo factions info 1 2250 Mall find oneiy 38 minutes ok 
i an enuall haure, to make one unequal bowte. Bit incze 

if ſummer folftice, when the dapes be at (belonged, and bath 


16. heures 24 minutes: then one boute with 24 minutes 
ae maketh one boure uneguall. Thele be likewile. calles che 
10 | —poutesof the planets, aud are places in Dialis on this 
manner. N 2 71 5 1 

| Dour Di ul being made and poepared, da upon ie the 
12 ſig zes dk the Zodiake (as pon were taught befare.) o 
large a pur plas will gide pat ede, etc. . 
Nate that a wayes the Merioian line, oz 42 equall ae 


| 
| 
} 


| 
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is the s vnequall houre. Marke likewiſe, chat wben the 


Sunne entreth into the beginning of y and a, both the es 
quail and une quall hours be of like quantity. Foz the 7 e⸗ 
quall houre in the moꝛning is the Girt unequall, and the 8 e⸗ 
quali the ſecond planetary haure, cc. 


But in tbe Tropike of S it s other wiſe: koꝛ then the un⸗ 


equall houres be greater then the eqüall. Therefoze account 


how many heures aud minutes is in the lougeſt day for pour 


Elevation, changing all he minutes of thole houres into 
one totall ſumme. Then divide this number bp 1 2:and the 


‘quotient hall chem bow many minutes ok an equall maketh 


one une quali houre. Example hereok:with us the longeſt vay 
is 16 boures 24 minutes. TAhereloze I multiply oo which 
is the minutes of an equzilhaure, by 16 which is the ſumme 
of houres ol the longeſt day, and he pꝛoduct ariſech to 950, 
wherenutoe A adde 24 minutes remaining, chen tbe number 
{hall bs 984, which being divided by 12 the quotient is 82. 
herekoze A conclude that 82. w. of an equail, maketh one 


unequall oꝛ planetare houre. Chen to Baw them in Dtalls, 


worke thus. 

Firſt, in tbe Tropike of es divide the (pace betweene each 
houre into 6o cquall parts, but becauſethole diſtances bee 
ſo ſmall foz the moſt part, that chis cannot be done: theres 
for it hall {uffice to di vide every ons ok them into thꝛee es 


quall parts. Then (hall every part containe 20. m. and thꝛee 


of them 6 . m. which is one equall houre. 
hen as t i tetaꝑe you will place the 7 unequall houre, 


© account fromthe Meridian line, or che houre, 4 parts and 2 
minutes (which is 82 minutes) and make there a marie. 


Then place your ruler by this point oꝛ marke, and the in⸗ 
ter(ection of the line of / and . and the fir hour after 
noone:dꝛaw a fine from one Tropike to another, that is 


krom g to W. 


Then for the placing of the 8 vnequall houre, account 
krom che 7 laſt made, 4ef the koꝛeſaid parts and two mi⸗ 
nutes; make there a marke, a and the interſection of 

tye 


wh 
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the line ok / and 2 and the line of the ſecond houre afters: 
noone the ruler being placed dꝛaw a line, as before. hl 
Foꝛ the o account from the 8 laſt made, likewiſe 4 parts 
and two minutes, dꝛawing a line as bekoze, Doe in like 
manner for the dꝛawing ok all the other remaining that is. 
ko; the 10 and 11. The 12 being the Sunne ſetting, Mall 
neede no line. 6 
As pou have ſiniſhed the unequall houres on this fine ko: 
the alternoone, doe in like manner foz thoſe in the kozenoonet 
accounting fromthe Meridian parts and 2. m. of an eguall 
houre, to each unequall, dꝛawing, as bekoze, lines tom one 
Tropick to another. i 48 
Bou map place the figures fo; the unequall oz planctarp 
boures, at the end ok the lines under the Cropike of Capri-⸗ 
corne, oꝛ above the line of Cancer as you wil. 
Note that the fame part of the Stile which he ſhewerh the 
12 ſignes, Mall likewiſe chew the unequall houres. Fo: 
better under ſtanding hereok, 3 is 


Behold the Figate following. “(00% 


AHori- 
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An HotizonteIl Disll, 


The Artöf Dialling? 


Ho to place che houres unequall in a South 
erect direct Diall. 


CAP. 24. 


A berta 2 minutes of an equell to one unequal boures in 
this pou muſt divide the Tropike of vv, (which is likt wiſe 


next tothe centre of the Diall) takin & onely two parts wan⸗ 


ting two minutes, (that is 38.7.) of ar equall houre to each 
unequall. 


Therekoze pour Diall being pꝛepared, andthe 13 ſignes 
ol the Jadiacke placed therein, et. account how many houres 


and minutes bee in the ſhoztelk day in pour Count rey 


changing all the houres into minutes (gibing ta each boure 
50. minutes.) Divide the product by 12, and the quotient 
ſhall 1 many 5 1 5 equall, will be auſwe⸗ 
rable to each unequall heure Example, fhe ſhoꝛteſt 
1170 us ts 7 houres, 36 minutes, which Wing md — 
dne grote number of mie utes, the pꝛodua ts 456, which J ote 
vlde by 12, and the quetient is 38. Thereloze J affirme that 
38 5 5 olia vulgar oꝛ equall, maketh one planetarp oꝛ un⸗ 
eguall houre 

Then dividet e 2 zopthe of vy hete, as in the nésontall 
pou did the Tropike of . Atterward 1 e fhe Mo⸗ 


ridtan line 28 m. (02 2 parts wanting 2, m.) ol an equall hour 
to each unequell, xt. a 


Ftniſß all ther gs elſe in this Mertdton all erect direct, as vou 
were taught in the Poꝛizontall Che Figure enlueth. pres 
ont 
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The placing 10 the houres unequall in eaſt 
aiid weft Dials, 


Cuan, 25+. 


2 place the 12. Signes of the Jodi⸗ 

aàͤke in it: which von map doe in 

5 this wiſe. The Stile of pour Di⸗ 

e all being fired therein, as befoze 

8 ~Q Hath been taught, take pour Tri⸗ 
9 gonall(befoze pꝛeſeribed) and place 


1 2 it upon the edge of the Stile:then 
1 N 8 accozding to the direction of the 
1 ts one as in the South Diall before) make markes upon 
. the plat as in the Figure following you may lee. Akterward 
ay : by theſe markes dꝛaw lines as before pou did, placing at the 
1 ends ot them the Characters ok the I 2 Signes. 

0 Mozeover note, that where the centre A. ol pour Trigo⸗ 
roe nallsdoth touch the edge of the Stile, there fatten a [mall 


2 Irſt, Brain your Diall true, then 3 


} 

 & piece ol Aron ozluch like thing, which may ſhew the place 
1 of the Sunne in every Signe, and likewiſe the planetary 
a 02 pnequall houres. 
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minutes, which the halfe of the longelt day in pour Country 


in thole kinds of Dialls, account the number of houres and 
doth contain 


3 ag 1 von would place the houres unequall 
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Example 


With us the Longeſt day containeth 16 houres, 24. w. 
the halfe theresk is 8 houres 12. n. wherefore numbꝛing in 
the circumference of the circle from A. to D. 6 houres, 
( for that quadzant containeth 6 equall houres) and krom 
D. towaro C. the other two hours and 12 minutes, ſo that 
pou map habe krom A. by D. towar us C. che uſt halke ok ebe 
longeſt day at the end thereof make a osint K. Then divine 
the Arke A. X. into & equall parts. After ward placing the 
ruler upon the centre E. and each one of thele paris, where 
it hall touch the Contingent line O, F. make markes. Like⸗ 
wiſe in the other line of Contingence G. 5 make thele 
markes, being of equall diſtance in this line from the point 
B. as the ether be krom the point D. Then place the ruler 
upon two of hele markes being equidiſtant fram the points 
B. D.) in both the Contingent lines and where it ſhall touch 
the Lropicke of s, make markes. This dane, lay the ruler 

Upon the ürſt marke in ebe Tropike of S urge unto X. and 
ithe interſection of the line of the 6 boute, with che line of 


the beginning of y and , dꝛawing a manifeſt line front one 


Tropike ta another, which (ik pou have wrought all chingg 
true) will be parallel to the boztzon, and it hall bee che rs 
unequall boure⸗line in the Tet Diall, and the Poꝛiz on op 
Sunne rifing in the Cat Diall. Againe, place pour ruler 
vpon the ſecond marke in the Tropike of Cancer, and the 
interſection of the line of che 5 haure with the Equatoꝛ, op 
line of Aries and Libra, dꝛawing likewiſe a line, which hall 
chew the firt houre in the Eaſt, and che 11 houre in the 
TAeſt Diall: make on this wile all thee other uneguall 
houres, namely the 10. 9 8 and 7, inthe Med Oiall. And 
the 2,3 4:5, in the Cab Oiall. 1) 88 AS 
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The making of an Horizontal Spherical, 
or hollow Diall. ; 
C HAP. 26 é 


Arlt, prepare pour Spheteo? plae 
~y perfeclp hollow of what quatity. 
vou wil: then with your compa 
h (es divide the upper bꝛim therecf, 


e into 4 equall parts, making it 
W ;withthe letters K. B. C. D. Akter⸗ 
YY, ward upon pour Tompaſſes to the: 
wideneſſe ok one Quadzancz either 
A. C. o; A. D. and with that wires — 
ne foote being 8 in the point D. dzaw an abſcure 
oy light line rom A. to B. This done, {et one foote ok pour 
Compalſes in the point C. and with the other you ſhall trp © 
whether the plat be perkedly Spherical oz not: ko; it it be, 
pour Comp fles will fall in the lame line which pou mae 
before, but it it be nat perfec, vou may amend it. And then 
dial this Ii e manifeſt, fo that emap contimte.Fozit hall 
be the Meridian line, he wing the 12. houre. Againe place 
one foot in the point A. dawing with the ether a light line 
from C. oD. then one kost being {et in B.pou mapirp with 
the other, as beloꝛe, the truth ok the line laſt made. Mow 
where thele tws lines cut each other in the bottome of the 
plat plate the letter E. Chen dividing the quad zane A. E. in⸗ 
eo 90.4 and actounting berein the Elevation ofthe Pole 
krom E= toward A. make the point F. by luhich the arke line 
af / and x, repꝛeſenting the Cquinodiall circle, Hall be 
Dawn. Akterward leck out the greafeſt deelmatlon of che 
Sunne ſrom ibe Equatoz, (which pou (hall fade inthe ta 
ble of the Dedination of the Sun ) which is 23. 4. 30. m. Thß 
account 23. f. 30. m. tom F. toward E. making therea marke 
for the arke of Cancer. Likewiſe from Ftoward A. gumber 
the lame diftance, foꝛ the arke line sf Capricorn, Chis dene, 
account from F. toward E. 20. dl. 1 2, make there alle a mark 


Fo). 


byinne ofthe plat, ac. 


A. foꝛ the Arke of xe and . To conclude number krom P.tas 
warde E. 1.4.30. w. maktug chere allo a marke fop the ine 
of Sand ge. and ſo much kcom F. toward K. for de and m. 


Mhen pou have thus made markes for all the Arkes of 


the 12 Signes. open your Compalles to the Quadꝛ ont of 
the Sphere that is krom K. ta C. whieh wideneſſe of the 
Compaſles remaining place one foot in toe point k. in the 
Arke ok / and e in the Meridian: and where the other foat 
chall conch the lame Meridtan towards B. makeche polnt G. 
which chall repꝛeſene che Hole antartike, by which, as it 


were krom a centre, dzaw a line from the point D. by F. ta 


C. which halt be the line ok Aries and Libra. Then one kaote 
ok pour Compaſſes remaining in the point G. with tbe ather 
Donte ines from one Roe ok the platte the other, by every 
marke beloze made for the 12 Sines of Jodiake. 

The 12 Sines being bus Hither, pꝛaceede to Cye dis 
vilion of the equallhoures en chis manner. tide the Arke 


‘of che Equator into 12 equall parts, beginning at D. bp 
F. ending in C. Then open pour compaſſes to the Quadꝛant 
ok the plat, aud the lame widenelle of them remaining, 
place ons Foote on che fit point ofthe dibiſton nert C. in 
€he Equatoꝛz, and ik pou habe dibided the Equatoꝛ equally, 
the other kooke will touch the firit pare beyond F. towards 
D. by which from the centre G. to the edge of the plat, orate 
aline, which hall chew the firſt houre akternoone. This 
done, remobe pour Compalles (that widenelle remaining) 
placing one foote in the fecond part front C. towards F. and 


the other koote touching the fecond part front ktawards D. 
make a line is befope;front the centte G. to the buimme of 
the plat, to ſhew the ſecand houre akternoone. In like manner 


finig all tbe other boure lines namely the 3 4,5 677.8, for 
the afiernoone. Then doe likewile on the other fine fo2 the 
houres ta t ie forensone namely the 11 10 9,9,7.6,5, and 4 
wawing lines from the centre G. by every division, to the 
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koꝛz the line u and . And the like ſpace from F. towards 


N 2 The 


The Artof Dialling. 
The placing of the une quall houres in this Dial. 


ben pon will piace the heures unnquall in this Szbe⸗ 
rita Dial, divide the Tropike ol Cancer aud Capricorne 
each of them inte 12. equall parts, as before pou did the E⸗ 
quatoz fog the equall boures. Then with the Compaſſes 


toyne tach thꝛee points of theſe three Arkes, anlwerable in⸗ 


to one line oꝛ Arke, untill yon have made 12. lines to he: 
the 12 unequal houres, as in the Figure following von 
may lee. Mhereok the Meridian, oz 12 unequall houre 
hall alwayes be theo unequall houre. 
In placing the figures to the equall and uneauall houres, 
andthe Caractera to the 12 Signes of the Jodiake, the 
figure map lufficientip thew, notwithſtanding pou max 
place them where pou will giving to each ſigne bis pooper: 
Caracter; and every houre equall and unega all their oper 
ligures o names. smh 5 
Five the Stile i the centre & ſtanding up ſo high as the 


bimme of the plat. ſo that the upper end may appeate as 
the centre of the circumference, which you may try, by pla⸗ 
ting a ruſer upon the points AB, And agai ne upon C. D. 


In like manner vou may examine it with pour Compatles, 


but the former as practice will teach vou, isthe moze con⸗ 


venient ways i een 
Mou map. it pou will. ha ve the Stile ſtand abo ve the plat 
fo that it may Hew the equall houres above the edge of the 


Spbere and then kaſten a knot ol eguall height with ehe 


plat. which hai ſhew the motion ok che Sunne in the 17 


Signes and the unegnal hour es. which otherwiſe the Zook: 
the Stile ſhonld doe: at in tho Figure following vou max 


perceive. 
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to forte Quadꝛants. as befoze in the Porizontall peu were 
taught divide the Quadꝛant E. A. into o degrees. Then 
number in it the Elevation ofthe Pole teow A. toward E. 


ag belozt in the Dopisontall.. 


The Are of Dialling? 
The making ofa South Sphericall ere@t direct Diall. 
ronTOk: Cuar. 377 4 


Du ſhan underſtand, that che making of this 
kind differethalmelt nothing from the Donte 
zontalle except onely in the accounting the | 
ae veginning of the Ele vation of the Pole and 
— duabing the boures unequall. ö 


oe 

* 

. 
fg 
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Fir pour Sphere or plat being prepared, and parted in⸗ | 


marking the end ok the number with F. Akterward open 


— pbür compaſles to the quadꝛant of the plat; and the one foot 
placed in F extend tbe. other in the Meridian lige towarss 


B. making the point G. Where ie ſhall touch the Meridian 


fnetkrom wbich point as à centre van ſhall aw the lines 
Foz the 12 Signes, as vou were taugbt in che Hozizontall. 


Divine ligewile and draw the Ines toy the equall Hours, 
The placing of the bours unequall in this ki ide is dene 
as in che ouch erect Direct upon a plaine fuperticies, ex⸗ 
cept onely that whereas there pou did dzaw chem with a 
ruler, there you ſhall doe it with Compalles on this manner 
Open pour Compal s tothe Quadꝛzant of the plat, that is 
krom K. ts C. accounting from the Peridtan in the Cro⸗ 
pike ot Capricorne, two parts wanting two minutes ol an 


„ eguall honre: making tbere a marke: Aus that widenelle of 
de vdur compalſes remaining, dꝛaw a line from that marke 
made in the Tropike p, by the interlection ok the line of A⸗ 


ries and Libra fand the litte ofthe rſt hoüre in the afternoone 


e 


unk the Tropite of Cancer, Oza all the other lines koz 


the unequall boures in lite manner, as in the igure pou 
may platnely fe. he 
Fire the Stile inthe centre Gras pow did in the Hozizon⸗ 


tall, nlacing che figures koz the cquall and unequall houres, 
and 
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the making ofa D lall upona Quadrant, or the Table 
deſctived in che beginning of the Booke. 


Cu AP. 28. 


F ou will make this Diall upon a 
Quadrant alone pꝛepare id divide it 
ray’ altogether like one olthe Quadzants 
Neri of the table whole m ts pꝛeſcri⸗ 
ved in the Att Chapt. oz von will 
make it upon that inſtrumẽ' already 
pꝛepared, woꝛke thus. 
Dibide the Diameter E. D. into 
fours cqnall partsz eben leaving out the fourth part next E. 
delctibe upon the middle point detweene Hand S. an ob⸗ 
(cure halfe tircle:which divide into ſix equall parts. From 
each point of which dlbilion diam light lines unes the Bes 
midiameter D. E. touching it ſquire⸗wile. Then dawn B 
ta the if ie D. E. to other lines parallel ther eto: mh 
With the crolle tines dꝛawne fram the balfe circle map r 
12 Unequall quanpairgles wherein tze 12 ſignes of fe?! 
ake may be firuren: the Noth towards D. the South tes 
wary S. And ta the intent pou may propoztionally pare thele 
Quadꝛangles into five op ten degrees, divide thole ix 
parts ok the halle cirele equally into fa many degrees. Sherr 
dꝛam againe from choſe diviſionz right lines to the Dlame⸗ 
ter D. E. ſquire⸗wiſe, as before. — YH 
This done upon the point E. from S. bat is to fap, from 
ihe end ok? and bginuing ok W. dzaw an Arke to the Se⸗ 
midlameter D. E. which Gall be fo ehe winter Eropike. As 
gaine upon the lame centre waw another krom ch begin⸗ 
ning or V and z ko the Cquatoz. Co conclube make ane 
th er tram the angle D.¢hat is krom the end bt ar and begin⸗ 
niag of S which dh l be kor be Summer Cropike. Ip 
the helpe ol tele athes, you ſballdzaw the haute N 
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that pou firtt know the height of the Summe abo be the Ho⸗ 
rion at every home, when ie otcupieth the beginning of y 


and S. HMAbole altitude is thus found out. 
Take the Elevation of the Pole, and the Complemene 


| thereof, allo the dec ination ofthe Sunne from the Equi⸗ 
noctiall, and the dictance ofthe Sunne from the Meridian, 


actounting 15 degrees fo2 ebverp houre, with the Comple⸗ 
ment ok this diſtance. Then ik pou deſire to know the als 


titude ofthe Dunne at fir of the clock either in the moz⸗ 


ning oz at evening (at which houre anely in Summer it is 
above the Horizon) multipiy the Sine ofthe Elevation of 
the Po e, by the Sine of the dec ination of he Sunne, di⸗ 
viding the pꝛoduc by the whole Dine, and pou hal hace 
pour deſtre. 

But ik the Sunne ſhall be diſkant trom the Meridian 
fewer houres thei fir, mul iply the Dineiokthis diſtance 
gi ding to every houre 15 degrees) by the Sine of the com⸗ 
gement of the atitude ofthe Pole, and the pꝛoduct hereok 


Fire y the whore Dine. Then toke the Arke of the quo⸗ 


tient krom go degrees and the lirſt number found out hail 


rem ine which mut be kept. Then compore the Sine of 


this number kound out, wiih the Sine ol the Cevrtion of 
the Pale, augment the leſle r by the whole Sine divwing the 
product by t he greater: wi crest Hall come a quotient Sine 


tothe Coniplemenc ok whole Arke adde th. dec tus tion of 


A 


the Suine, ik it hall be in the Moꝛth Kanes or ſubſtl act tt 
krom that tf it occupieth ehe South ſig es. A d ilthe num⸗ 
ber which commeth hereor hall be greater than 90, take it 
from 180, à w peu ſh all habe the ſecond number found out. 


_ Zhe Sine ok this number kound out being multiplied, by 


the Sine ok che frſt number found out ſhall pects a pꝛoduct, 
which park bothe Whole Dine, and the A: ke ofthe quatient 


Si e, hai thew the deſtced altitude of the Sunne forthe 


Youre pꝛopounded. 

Burt ik the dilkance of the Sume from the Peridian 
hail exteede live homes (that is 0 degrees ) take the de⸗ 
4 O degrees 
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gr ees of (bat diſtance from 280, nuitipiping the Sine of B 
remainder by the Sine of the Complement of the altitude 
of the Pole, viding the pronud by the whole Sine, and 
ſubüract the Arke okthe Quotient frem go the rem i wer 
ſhall be called, Fi number konnd out. Whe Sine of 
which number kon md out compared with the ne of (hz Ce 
levation ot the Bole i icreaſeththe lilſer by the who e Sine, 
and diſtribute the prolud bp ike greeter. Thentake the 
Complement of tbe Oeclination ok the Sun, from the Arke 
of he qu. tient and pou ſhall have the ſecond number ound 
out. 17 st 
Finally, the Sine ok the fick number found out and the 
Dine of the lecond being multip pes by themſel ves, and 
the product partes by the whole Sine ; ie quotient | 
. hail pee d ai Arke, which Hat be the altitude of the 
unne. te 
Wut when he Sunne occupier the beginning of V op 
pou ſhall ünde the altitude thereof edcrp boure, ovety bp 
mut ip ping the Sine of the Complemert of ihe offtance 
of the Sunne from the Peridtan.bpthe ine of the Com⸗ 
piement ofthe Eleratton of the Pole, diwiding the product 
by the whole Sine, the quotient which commeth heresk 
ſbell peeld the Arke of pour delire. At both t ze lic hour 8, 
becaule the one fire is tie riling. and the other the letting, 
there is then no altitude of the Sunne abobe the Wozi⸗ 


0 | 

Moreover, to know hom much the Meridian altitude is, 
of the Sun e catring inte , adde the qreateR Dec i atte 
on ther ok, to the Complement of (be Elepstion ok the 
Pole: and by ſubſtrac ing the greateſt Decitvation of the 
Dunne kromthe Complement okthe Ele votien ok ß Pole. 
you (all ikewile have the Meridian altitude el tye Sun 
entring into W. 

Dou thali likewile ſecke the height of the Sune, being 
in the 10 degree of & above the Hozizon. at 8 of the clocn 
before nooue, aud at 4aficranpusat7 in the eee, 5 

N 
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in the evening: at both 6 and the 5 houre ia the morning 
end y at night. Allo at / in the mozat ig and 7 in the eve⸗ 
ning the Sunne being in the beginning ok u. 

But becauſe the woꝛking ot this, to lin) ou: theſe att 
| tudes, requireth much time and labour, wee wi let down 
tzeſe distances ready found out, calculated for the E eba⸗ 
tion ok the Pole 50.4. andy 2. J. which pou may likewiſe ule 
wönraut ar, notable dickeren. uhere the Pole is Ele a⸗ 
ted 49.4 5 1. l. and 53.0. 


The fief Table calculated for 
0. degrees 


11 — 35 23 15.19 1 
: 19 =e 54 . 42 (33. 59 50 1181 . . 


sgh 46 1537 2/6. 24) | 
1 28 3 3 $3.18 — . — 


Is 

5 8 — 
7 5 7 15 22 119 35 0. 
ren ee SE 

ie 

rer. 


| 2 | 1 
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The ſecond Tablecalculated fir 7 


5 0. degrees of latitude. 


Hour: VS 10 48 10 d. Ir 


Hours S 9 
5. N. B. NM. B. VD. MB. M. 

12 l 238 8 
1 I 5 17 n 
I ete ree eee ee oes 
Sop BAS Rs ea 

8 | 4 25 1217 - 32) 129-36 
F |S) 88 1 — 19.22 

6.16 I e 
camer ECL N 

4 8. 1 1 5 ſo . 


Iktherekoze you will make your Quadꝛant Pozologicall 
for the clebatian of the Po e 50.4. extend athꝛead oz lap a 
Ruler. krom the tentre E. by the 63. 4. 30. m. ok the limbe 
ok the Quabzant, beginning at E. and where the thzead fo © 
placed ſhall touch the CTropike ok S there make a point 
ozmarke. Againe et the thꝛead be placed upon the 40. d. 0 
the limbe, and where it hall teuch the Eguatoz, there alſo 
make a marke. Thirdly, let the thread be dzawn by the 16.4 
30. m. al che quadrant sand where it ſball touchthe Trepe 
of vy, there make likewiſe a marke, This done, ſearch oue 
the centre (by the 5. Bꝛapolition 4, Euclid) and ioyne theſe 
three markes into one Arke, which ſhal be the line koz the 
12. houre. Akterward place the thzeab upon the s 1.4. 2. m 
ak the limbe, and where it ſhall cut the Lropike of , note 
it. Diem likewile the thzead upon the 38.4, 43 } 


— 
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uumbe, marke where it cutteth the Cauato. Then bythe 
15.4. 19. . gf the lunbe extend the theeap, makinga marke 
in the be tin ithereok and the Tropſke ok „. Dꝛam into one 
Ark thele three markes (as poudidbefoze) finding out the 
common centre: lo ch all yon habe che line of the 11 baure 
| before wand, and 1 after nose, Alike manner are the 
kxeſt ok the houre lines dꝛawn by thꝛee points. acesunted 
| gna kon ad out by the altitude of the Sun e. But becauſe 
beksze 9 an bafter three, in bis Elevation ot 5 Pole, it will 
not ler de koꝛ this delineation, there muſt another bee made 
by the Table ok the 12 Sines oꝛ Quananges. Therekeze . 
draw übat fromthe 10 · 4. of S, fofhall pou he aline z ‘| 
place wherein the third paints man bemarken, . Ghetto 4 
prepare the points of tue Arke fo: che haure of d and 4 ot 1 
7 and 5 ang both the 6 beſides the two markes made in the | 
rapikeot es and the Squatoz, let the third be noted th the 
Arke zan from the ten h degree of x To dꝛam tbe line ok 
the 5 and 7 boures, ule pelides the Trapike ok Cancer aad: 
this damn fromthe ro degree ob S, the third which Ball 
come fromthe beginging of x. The line ol 4 in the moz⸗ 
ning and 8 in the evening is dery ſhozt included in the an⸗ 
gle next unto I. Thus pou habe ſiniſhed 9 Arkes 02 lines koꝛ 
the houres, of which each one ak them do th Hew 2 houres: 5 
| except one which is onelp for the 12 houre. hk 
! And tothe intent that chere Mout be no {pace elt boys hs 
and mappofitable betweene the Cropike of and the cen⸗ 
tre E. poumay deat ix that place the uneqnell boures, ‘ 
which pou (ail very eaſi p noe on this manner. Deſcribe 10. 
uponthe centre K. a Arke v ry little diſtant from the Tro⸗ „ 
pike of yp. ta be divided tuta 6 equall parts, and take the 
middie point between the begi e ing ol that Aske acs. 
and between B. Then upon this point, as it were a centre, 
make a balfe circle lrom S. ta B. which (hall bee the line af 
| the 6unequal: houre, that is of midday. Afterward one 
koote ok the Compaſles bei ig placed in p ſame Semidiame⸗ i 
ter 4. D. And temoveth each wap as occation Mali require: a 


— — 


N 
* 
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und che other ertended in the meme fim: fo farr, that it may 
touch the ſeco d point of the Arke divert tos parts and 
the centre E. dꝛem an Alke oz ine from thetentre to that 
point, which hall ſhew thes and 7 bes. In like manner 
are the other 4 dawn one feo‘e cf the Compaſſes being ree 
mov ed, cr ni cellity Oni! require in the Semt-tameter E. D 
(which may be prolong dif it ball be too ſhozt) and the 
Cempollts ſo opened, tha the other koote me touch p paint 
ofthe divided Arke end the centre E. and io one them al its 
se Atkeline ꝛ chen fire a theca) in the centre E. wel wage 
ed, ha ving two (mal! beades upon it ta mobe wirh a plum⸗ 
met ot iro op lead. al ofal prepare two fights ot bꝛaſſe 
op deher metell with ioynts which von muſt place in one 
right ine upon the five oz edge . B. ſo that pou map dived 
them, and againe turn them dow upon that ſide A B. at f 
pour plee lure:that ( it vou make this d ali upon ie Cable 
oz inſtrumnent pꝛelcribed in the beginning of this book) th yr 
be no hindzante Co pou in trying of eramining of pour piace 
Thus is pout Diel pꝛepare d: but le; further iieuctor 
bebe the Figure. 3a Ts 


. 


a = 
“etek” 


The uſe of this Diallor Quadsane 
Horologicall, 


firincth, work thus. Ft, feck aut in fone 
Calender ia wht Sign: aad degree the Sunne 

is at that day: then ertend Che thea with the 

ae . beans upon the Senioicmrer E. D. aap 

place the ueihermol beade upg th it degree. iv tye Hable 
of the 12 Blgnes which the Sunne then occupiers, Afters: 
ward ikting en vour Duaogane, the thread wah she dum 
met hanging at lierte, ct he Duaae bean pale * 
J : } 


T2 the honte ofthe day when the Su rue 


\ 
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both the ſigbts, and then the nethermoſt bease (hall then 
the houre of the day either before, oz altet noone: fo each 
line as pou ſee, hach two houres but you map eaſtly dilcerue 
what boure ok the day it is. A et 4 
The unequalthoure of the day is thus found out. The 
nether beade being placed upo bis iuſt degree in the Jodi⸗ 


ake, lay it upon the Arke of the 12 houre, che chꝛead being 


extended thus boldi g this immo vrable place the upper⸗ 
mot beade upon the lin of th: 6 houre unegnall. This done 
ithe Sunbeames entring both the lights the hig heſt beade 


ſpal hew the unegua l and the nethet moſt the equal houte. f 
The rili g and ſetlingokth! Sunne, whereby the length 


ok the day ad night is known, pou Hat finde out onthis 
manner. Pate tbe nether heave uno the iuſt degree ol 
ithe Su ne tn he Jodiake, chen extend the thread upon the 


Semidiameter E. F.of the quadꝛant ano the beade ſhal hem 
at oꝛ betweene what houtes the Sunne rileth and kalleth. 

The height of the Sunne above the Hoꝛizon at any time 
ok the day is thas taken. Racei e the Suni beams by che 


Holes in your lights. and the Pra withthe plummet ha⸗ 
bing liberty to move chall cut in the 


bo ve the Dezizon ſcearch Deut. 
Pan chall find out the Elevation of the Pole by the h lpe 


of pour Quadzent, thus. Take the height ofthe Dunn at 
12 of the clock, when the days and nights be ok equal 


length which being lubſtracted frem 90. dlahe & ebation re⸗ 


mainelb. But if pou alla that upon anp osher nap than the 
Eqhulnottig l, pou mul conſt ex wheeher the Sunne ötcu⸗ 


Ptech che Moth, oꝛthe South Aigneeyan dehen ule the table 


of the Declna‘io.7. ofthe Snaneonthiswie. Mhen ie 


Sunne is in the Mozth Signes lub act his Dee inat ion 
kom the Meridian height thereof. But ik it be in the South 


Maines a we the deckiwation ca his Meridian atitude. The 
remarnder oz total Summe being taken from 90. . the C.ce 


umb ol the Quadzant: 
the iuſt degree of the altt use of the Sunn avese the hos 
ꝛizon. In the lik : manner is thetlevation ofthe Starrs a 


How . 4 
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Howto make au Inſttument, whereby you may know 
_ the jutthoureof the night by the 
7 8 Starres. 


cp Belk prepare a plat o: Table of 

Bzaſſe 02 firme and ſolid wood. 
Py which will not change oz bend, 
> Yp Lone what thinne let the forme of 
e t be vound,thzec inches bꝛoad, 0} 
more oꝛ lelle as you will. Dꝛam 
u circle nigh unto che edge, and 
> Piaidett into 12 equall parts: 


Yr ye 
(YL 


5 


es ok the Jodiake, tlien divide each of thele parts into 
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+ cane OEE Tae FSR) airy t Ra? 
(Joneth. ) Dayes. o eg. M.( Caractersof Signes. 
f tha 12 o ignes. 


r 


ignuary 


March 


Aprill 


corne, and the 15 dap ag 
Thereloꝛe lap pour ru 
and upon the 20.4. 13. W. of Y, an) wh 
ircle w ich pou made for ehe day s of every month. thse 
mekea marke which Mall ſhew the firũt day of January. 
Chen lap it upon the 5 4. 3 3. . of er and the centre A. and 
wbereit hall touch tze ciicte, make a marke forthe 15. dap 
ef Püuatp. Then lap pout ruler upon A. and the 21. 4. 
44. w. of av, and mate lnewiſe a marke fo2 the 3 1 day of 
Januarp · Againe place the ruler upon the centre A. and the 
7 Zed, 
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m 4.5 2.".0F X,f02 the 14 dap ol Kebzuary: woꝛke thus with 
All the ret, until pou have fet downe the begtaning and 
middeſk of every month, as the cable doth dire pou, then 
Having kound out the beginning and middelt oke very month 
pou map at eaſe divide everp ſpate into lo manp parts, as 
| there bedapes in the month, which it ler veth fe), accoꝛding 
| - aspou lee iu this figure following. It hall be alſo neceſſarp 
to make one circle to wzite the number ol che dapes al the 
month, and another foꝛ the names of the months: pou mu 
mage alſo a hoe in the centre of this plat ol {uch bigueſſe, 4 
as pou may ſee a Starre thozow it: às in the Figure von 4 
map perceive. mi 4 


W 


D 
2 


* Mabing prepared this plat wich the circles upon it fo⸗ 
the 12 Signes and months pou mul prepare ane ber 
wheel full of teeth whieb von ſhall make on this mann r. oa 
Take a thinne Table or plat of the lame macter your 3 Vy 
8 4 9 2 other i 


f 
55 


The Art of Dialling. 


‘other was dꝛaw acircle upon it lo great asthe inward eir⸗ 


cle of theürſt plat, and vivide it into r2equall parts. Ther. 


draw lines from the centre to every one okthole parts un⸗ 


tiltyou have ſo many as there be houres in the longeſt nigge 


in pour Countrey. Then cut teeth by theſe lines koꝛ the 


houres and wite the number of them upon the teeth as von 
lee in this Figure. Let the toth for the 12 houre be lo long 


from the centre to the end. as it is bꝛtweene the centre A. ol 
the other pat, and the circle of the 12 Wignest pon mut 


llkewile make a hole in the centre of this wheele, ok the lame 


bigneſle ok that in the other plat. 
Ihe Tothed Wheele. 


Chis done, you mul prepare a Ruler, which Hall be pla. 
cen upon this wbtele. Cake therefore a thinn piece of wood 
o2 halle and da upen it a white line:at the one end theres 
of in the middeſt of the lune male a hole of the lame bigneſſe 
tubich that is in the great plat and Gothen wheele, Ehen 
Na u circle half an inch wide oz mone if pou will, after⸗ 


ward ent che Ruler round at the end, cutting ore wile che 


one halie of the hyeadth ol the Ruler by the line. Vio 
Le 
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Tettbe length of the Ruler from the centre to the end be 
o ſuch quantitp, as is from the centre ofthe great plat to 
the outward edge and an inch oz more ik vou will. 


8 
; 


The kozeſide of pour Inſtrument being finithed: the 
backlide muſt have two (wall holes, ar da handle which may 
turne aud move about. Prepare them bus. 

Gpon pour great plat on the backſide, rightagain® the 
fourth degree ok, nightbe edge make v mall bole wheres 
inthe little pinne of the bandſe may be placed, when neede 
cequireth: and write by this the greater Beare. Againe, 
right againſt the 28. d. 1. n. of a on the backſide make ana: 
ther hole likewile, lo that the handle being removed to it, 
the pinne may enter as in the other. And by this wzite the 


— 


Prepare 
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_ Dyepere fop pour ha wle a thinne plat of prov, bꝛalle, o 
300 site eed is ength o2 moze ik you will. D aw 


n the middelkvt it a line: at the ode en thereof make hoe 
n the mid or the line of ſuch bign lle as the hoe in the 
greater pat is. Upont his handle pou muf kaſten a litte 
ſhozt pinne right in tue line, € that the han le being fakes 
ned wich the pine foward the backlide of the great plat, and 

bein moved, the pinne map fall drealy in tbe hole. 
= Benold the Figur following 


Thehandell. 


Cie ballon ps 
IPT © 7 


Prep Are a hollow pinne of yꝛon o2 bꝛaſſe according to this 
Figu e dbove ſo great as it may ealilo enter into the hole of 
the handle, fo that it map turne upon it: but let it goe clole 
inte the great plat vn it maprematne immoveable. Lerche 
Tathed whee e end the ru er more tkewiſe upen tt. Wher — 
plecethe Tothed where and ehe Ruler on t ae kozmer ſide ok 
the plat upan the pi ne. and on the backeſt the handle with 
the little pinne towards the back ok tze plats kaſten chem ſo 
together that the handle. the Tothed wbeele and the Ruler 
may turns upon the pet ſeverally, od each by tbemlelves at 
pour plealure and as re de bat tequire. Motwichſtanding 
you muſt be careful, tbat the hole in pout pinne may bee la 
great as pou iu per fectip ſe the Noꝛth Starre in the night 
thoꝛowalt. Then pour Aullrument chall be finiched, whole ule 
ko loweth aktergard. aes A. 


— 
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The Art of Dialling. 
It it halt be expedienk ko find out the Starres ler⸗ 


L ting to this purpole, which port may doe by the Figure 
kollowing. , 


The ufe of this! ‘aftrument. 


1 
\ 


I 


5 — war oaks — a 
7 2 - — e — ES 
ea = =“ shen: 5 — — 
——— —-—-„—-„—¾— —eʃ) Sn te i SEE na . sal ee = 
— — r 8 2 = aes ae = 


a Pon tee inthis Figure the Stats tnbinh ler de to one ule. 
1 5 The Polar Starre is à bright Starre in the Nozth, placed 
oe in the tale ofthe lelſer Weare, and mobeth but a [mall 


al coutle, as inthe Figure the letter 4.hemeth There is ala 
1 another Starre ok the leller Beare greater and brighter 
than the other, and is noted with the letter B. and ler veth to 
this purpole allo. There is like wiſe in the greater Weare 
called allo Charles Maine, and ofcountey men the plough, 

two great bright Starres, and are placed almoſt in a right 

line with the Polar Starre, and are notes with the letters 
CD, And theſe two Starres have; other bright ande 

od 


\ 


2 
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by them, but not lo great as the other bee. hele Starees 
which pou ſte in the Figure, as all other, moveequal!p 
above the Pole, and ſtniſh their courſe in 24 houres. 
Cheretoze when yon would knann the hour ofthe night 
by this Anſtrument, doe thus: place the rigut line of ß long 
tooth of the T2 hour dire ly ober che day ol the month. and 
turne the handle on the backſide to the hole ofthe greater 
Beare and pour Anſtrument Hall be preparer. ) 
Chen litt ap pour Inſtrument by the handle perpeunvtcus 
larlp, ſa chat it declinech on neither ſibes:and beholding the 
are Starre theo the hole in che centre, mobe ß Rue 
ler above untillthe right line thercof be directly againſt, o 
ſeemeth to touch the two Starres ofthe greater Beare, 8 
under the line pow ſhall have the iuſt houre of the night: 
which you map finde out by the number ok the teeth with 
pour Figure in the night. But if you cannot ſee the twa 
Starres of the greater Weare, becauſe of Clouds: and 
ekpou may ſee the Polare Starre, and the Starre oł p 
eller Bears, nated with the letter B. remove the handle on 
the backline to the hola or the leller Beare. Then lit up 
potty Inſtrument as belege. and behold the Polare Starr 
at the hole, and turne the Ruler to the fore laid Starre of 
the leſler Beare, and you ſhall linde the true haure of the 
night, as befoze is taught. 


The making of a Diall, to know the houre by the Moone 
HAP. 20. 

Tel iKepare a ſquare piece of wood ozmetal 

a VET 3.024 inches ober, dꝛam theres a cir⸗ 


clefogreat as pou can aw alſa ano⸗ 
ther within that Nom becaule the 

Woon ſinicheth her courle in 29 Bays 
112 bonres, and 44. minutes, part the 
— iin wars into 30 parts in this manner 
let 29 be equally divided. & 5 30 which is the lat muſt not 
de fo great by a third a divide one of u 
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equall parts into chꝛee parts, and take two of them for the | 
30. and laſt part. | | N 


| Cut out that which is within the inward limb, and pꝛe⸗ 

0 pare another ok the fame, oz like wood ez metall ſomewhat 
ij i thicker, and worke it fo that it may goe into the former, fo 
iy: much of the thicknelſe as it map be equallon the back fine 
aM and that which remaineth of the thicknefle, let it hang over 
al the lozelide of the firf plat, to keepeit from Calling thoꝛow: 
a Draw a circle upon it, and divide it into 24 equall parts. 
dꝛaw from thele parts houre lines fo many as thall {ulfice 
for the longeſt nigbe cut that which overhangeth with 
teeth at every houre, but eſpecial y at the 12 houre make a 
long tooth fire a wyer in the centre koz the Stile equally di⸗ 
gtant from the circle on each ſide. Let the Stile Nane 
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much beneath z plat, as it is abotvesbeeaule pow Mall 
a much ule onthe backfioe as befone. ee 


Cut out all that wbich is within the inward circle ers 
cept a litle poꝛtion to Support the Stile lo that this thall 


be but a hoope. Draw the boure lines one the backlide ol 
this plat, as on thefozelive, fo that one mar be right a⸗ 
gaint auother: then dꝛaw lines en the inlide, fram e very 
one of thele Ines on the foꝛelide to the lines of the back⸗ 
five This plat oꝛ wheele mutt bee mobeable, and kurne 


a 


„ tnithin the former. 


South 


The Ar 
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7 Nori 


Lace this Diall that each ſide may behold one quarter af 

5 wozlo precifelpsthe South five che South che Noꝛth 
fine the Nozth, cc. Mozeo ver, it mul recline atcazving to 
the ele dation of the Cqutnocttall ſa that the Poco de being 
in che Equinocttall ciccle, Mall give light both above 
beneath this Diall. Nou may place it per tecix wich poun 
Instrument. 
Pour Diall being thus placed, when vou wouldknes 
the houre ofthe night firt learne the age ofthe aon bp an 
almanack and efpectallp the haure of the cha ge, then turne 
the great over⸗hanging tooth, tothe day ok the Mone ante 
firſt lnb, and the hours ofthe change, accounting fom 12 
atthe clock. | 7 . 
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The Haron of the Stile thal Helv the doure of p night 
either beneath your Diall oꝛ elle above. 

This Diall will lerve allo far the Sunne, ik pou curs 
the great tooth of the moveable whes le to f litele Brick A. 
which is right oppolite to the beginning of the lirſt and én 
of ß laſt day of the Doone neere the 15. dap, andthe it is ſit 
for the Su me. Foz it differeth nothing from p Poach vee 
lining dire. where the Reclination is equ all to che Ele⸗ 


| pation ofthe Polt. 


The uſe of che Table of che declination 
of the Sunne. 


Nane what degree von twill of any ligne, & by 


n nes a * A 5 
1 ica this table vou may knot his declination 


2 


MA trom the Equinodiiall circle. The Sigues 


— 


*. 
* Boe N are written partly on the head of the Table 


and partly uo the kost ofthe ſame. 

The degrees inthe HF columne doe ſer ve kor the 
Siqnes that be on the head of the Table, an the 
Degrees in the laſtcolumne doe ſer de tor the Signes in f 
Foote of the Table. And the common Sreao7 angle agalnſt 
fhe Sigue and the degree which you lecke fo2, doth cons 
taine the degrels and minutes of the Declination due to 


the lame. 


Example a 
Aweuld know bow much the tenth degree of Leo doch 
det line kram che Equi tia: A mut looke in the columns 
ober Leo, right againũt 5 number of 10. in the Lali columne 


where Aüude 177,6. he declination thereol e. 


Q 3 The 


The Art of Delia 


a The Table of the declination of che Sunne, “ 


from the Equinoctiall circle. 
— 12 112 
W 47 — 47173 ate 
71 717 
32 22 


1 
2 


3 
de bee: dee 
1 
1 
Wins ans 
3 


Aries. Taurus. Genini. 
Libra. Scor ius. Sagittarius. 
— . — — äBm wf 
— De Heg. Mſbeg. Aeg. M | Deg. 

8 24011 11 

Feng 12 32020 

t 36 15 52020 

1 59 0¹3 12121 

12 — 13 361021 

11 * 21 

144114 N 

58114. 5010 T1 

2 22022 

at 55 552 

16 3 ( 


55116 21122 

1816 39122 
—— 

56022 

13122 


He 
46023 

1 

57|18 33023 

10118 4323 

FFP 

410 e 
319 


M\ Deg. Mpeg. 
Leo. Cancer. 


Pifces. Aquarius. ' Caprico‘ye. 
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The Table of Sines. 


The whole Sine conteineth YOOQOO, parts 


> The ufe of che table of Sines, 


Htäereas the making of ſome Dialls, and this 

Ne Wey Table of Sines map ſeeme oblcure and hard 
rs them who are nat acquainted with Sini⸗ 
e call computation, it thall be expedient to bes 
A clate the ule hereok, ſo much as pertaineth 
to the underſtan ding of this booke, omitting all other ules 
as impertinent te our pꝛeſent purpoſe. Therefore know 
that the Grades oꝛ Degrees are found inthe upper head 
ofthis Cable, and the Minutes pertaining ts the degres 
on ; left ſide e in che Area oꝛcommon meeting okthẽ both, 
a number which is called che Dine, anlwerable to each De⸗ 
Sree and Pinuteꝛoftereth it ſelle. Againe the Sine being 
tound out, vou may eaſily know the Arke, that is the Oe⸗ 
Free and Minutes cher eok, thele being on the lelt hand, the 
bther on the head o2 upper part. Underſtand by the Com⸗ 
plement that which remaineth of any number being taken 


23 


dn ſubſtzaded from 90 Degrees. It at any time pou enter 


the Table with iuſt Degrees without any minutes, res 
ſolve oe Degree into Go minutes and then ſeeke out his 
Sine. And whereas peu thal; finde ſome numbers imper⸗ 
} fed, pou mull remember to ſupply their want with thoſe 
which be perfect immedtately going before. 
| Example. 
The Ele vation of the Pele at Cambr. is 52. Degrees. 
whole Sine F deſire to know, therefore relolving one of 
the Degrees into Minutes, J enter 5 Table with 51 De⸗ 
grees, 


U 
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gets C0. Pinutes, and the common Area Alind theDigne 


ta be 78801 . If then pow delice to know the camplement ok 
this tievation, (wba 5. out of 0. and the remainder ſhall 
5638. the comp ement thereot and entring t be Table wie | 
37d. 0m you che Ilin de in the Area 66. which number bee 

cate it is imperled, pou mutt lupply the want thereok bp 
adding p 3. foʒmer figures in that which is next bekoze pore 

kecl, eo wit, 6 T5. and then the whole number Hall be 61 566 
ebe Signe of 38.4. U Uhich is ehe Complement of 53. l ihe 
Elsdation of the Pole. se, 

hele things well tonlidered, there is nothing inp bosk 

fo ahſcurt, but it Mall ſeome plaine and calc. 
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